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WARNING — It has been determined that reading this ad may be hazardous to your health, if you own 
another type computer system. We will not be responsible for ulcers, heartburn, or other 
complications if you persist in reading this material. 


4 K BASIC 0 - 8 K BASIC 0 

* Full floating point math 

* 1 .OE-99 to 9.99999999E+99 number range 

* User programs may be saved and loaded 

* Direct mode provided for most statements 

* Will run most programs in 8K bytes of memory (4K Version) 

or 1 2K bytes of memory (8K Version) 

* USER function provided to call machine language programs 

* String variables and trig functions—8K BASIC only 


COMMANDS 



STATEMENTS 


FUNCTIONS 

LIST 


REM 

END 


NEXT 

ABS 

RUN 


DIM 

GOTO* 


STOP 

INT 

NEW 


DATA 

ON. ..GOTO* 

GOSUB* 

RND 

SAVE 


READ 

ON. ..GOSUB* 

PATCH* 

SGN 

LOAD 


RESTORE 

IF. . .THEN 

* 

RETURN 

CHR 

PATCH 


LET* 

INPUT 



USER 



FOR 

PRINT* 



TAB 

* Direct mode statements 






MATH OPERATORS 


RELATIONAL OPERATORS 



- 

(unary) Negate 


= 

Equal 



* 

Multiplication 


< > 

Not Equal 



/ 

Division 


( 

Less Than 



+ 

Addition 


> 

Greater Than 



- 

Subtraction 


< = 

Less Than or Equal 



>= Greater Than or Equal 


© Copyright 1976 by Southwest Technical Products Corp. 4K and 8K BASIC Version 1.0 program material 
and manual may be copied for personal use only. No duplication or modification for commercial use of any 
kind is authorized. 



You guys are out of your minds, but who am I to complain. Send — 

Q 4K BASIC $4.95 □ MP-68 Computer 

□ 8K BASIC $9.95 Kit $395.00 

NAME “ 

ADDRESS ' 

STATE ZIP 

Southwest Technical Products Corp. 

Box 32040, San Antonio, Texas 78284 
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You get more games, 
more fun, more computer uses 
with this new joystick 




AND THERE'S AN 
EASY WAY TO INPUT IT 
TO YOUR COMPUTER 

You'll get a lot more fun out of 
your computer with this new joy- 
stick. 

But note that it is not just an 
ordinary joystick— it is a console. It 
has a 2-axis joystick and contains a 
speaker and speaker amplifier. You 
can have sound with your games or, 
say, warning sounds in 
other applications. Or 
have your computer 
talk to you. 

A third feature you 
get is four pushbutton 
switches. These give 
you even more pos¬ 
sible uses such as se¬ 
lecting various colors 
on a color graphics 
terminal. 

EASY TO COUPLE 

To couple the new joystick to 
your computer, just use our D + 7A™ 
I/O board. It will couple not only 
one but two consoles to your Altair™ 


8800 or IMSAI 8080. And you'll still 
have several analog channels left 
over (and one 8-bit output port). 

The D + 7A plugs into the Stand¬ 
ard 100 (S-100) bus of your Altair or 
IMSAI computer. 

EASY TO DISPLAY 

Displaying the joystick outputs 
with the software below is also easy. 
Just use our TV DAZZLER™ board. 
It also plugs into the S-100 bus. 

NEW SOFTWARE 

Here's some new Cromemco soft¬ 
ware for the joystick (to display, use 
DAZZLER interface): 

SPACEWAR (2 players, 2 joysticks): 
this famous game is available for the 
first time for a microcomputer. 

CHASE! (2 persons, 2 joysticks): 
the cross chases the circle. 

TRACK (1 person, 1 joystick): 
move the dot to the center of the 
spiral without touching the spiral's 
arms. 

DAZZLE DOODLE (1 person, 1 
joystick): lets you draw pictures in 
4 colors on your color TV terminal 
using the joystick. 


STORE/MAIL 

Cromemco wishes you more fun, 
more use from your computer. Get 
this new joystick console and other 
Cromemco peripherals at your com¬ 
puter store or order from the factory. 


Joystick console kit 

(Model JS-1K) .$ 65 

Joystick console assembled 

(Model JS-1W) .$ 95 

D + 7A I/O kit (Model D + 7A-K) . .$145 
D + 7A I/O assembled 

(Model D + 7A-W) .$245 

TV DAZZLER kit (Model CGI-K) . . .$215 
TV DAZZLER assembled 

(Model CGI-W).$350 

SOFTWARE 

(Punched paper tape with documentation) 

SPACEWAR .$15 

CHASE! .$15 

TRACK .$15 

DAZZLE DOODLE .$15 


PROMPT SHIPMENT 

Mastercharge and BankAmericard accepted with 
signed order. Please show complete card number 
and expiration date. 

Mail orders shipped prepaid if fully paid with 
order. Purchase orders accepted subject to credit 
approval. 

California users add 6% sales tax. 


Gives you 
sound, too 
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Cromemco 

Specialists in computers and peripherals 

2432 CHARLESTON RD., MOUNTAIN VIEW, CA 94043 • (415)964-7400 
































































Introducing two NEW software 
books by SCELBI. Two classics 
rewritten for immediate use 

with your 6800 system ... 


UlliliWj 

--IrlLU- 


SCELBI’S “6800” SOFTWARE 
GOURMET GUIDE & COOK BOOK 
095 ppd. 

Now you can cook up delectable programs with 
this mouthwatering gourmet’s delight of all new 
“6800” software. Over 200 pages. Action-packed, 
information-crammed, practical “how to” facts. 
Using the original manufacturer’s recommended 
mnemonics and assembly formats, with hexadecimal 
notations, you get the description of the “6800” 
instruction set. General purpose routines for multiple 
precision operation. Programming time delays for 
real time applications. Random number generators. 
Completely assembled relocatable floating point 
arithmetic program, with 23 bit signed mantissa 
and 7 bit signed exponent. Input/output processing 
for basic I/O programming. Interrupt processing. 
Code, numeric conversion routines. Real-time 
programming. Search and sort routines. And too 
many more finger-lickin’ goodies to mention here. 

All for only $9.95 ppd. Order today! 


SCELBI’S “GALAXY” GAME FOR THE “6800” 

*| 495 ppd. 

Captain your own crusading starship against the logic of 
your “6800”. Your mission: search-and-destroy a random 
number of alien ships. But, don’t run out of time, out of 
fuel, out of ammunition or out of the galaxy. Your galaxy 
consists of 64 quadrants, subdivided into 64 sectors. Plan 
your mission to destroy all aliens. But, every time you move 
you lose a stardate and precious fuel. Don’t run into a 
roaming star that could damage your ship! And, don’t forget 
how much fuel your warp factor uses! Suddenly, Condition 
RED! Alien in sight! How big is he? Fire a phasor or 
torpedo? He’s damaged or destroyed. But, you’ve used up 
valuable fuel! Does he fire back? How much fuel was used 
for protective shields? Be careful. You’re running out of time 
and fuel. You get the idea. You must maneuver logically, 
strategically, carefully ... to complete your mission. Here’s 
the multidimensional computer game you’ve asked for. 
Using the original manufacturer’s recommended mnemonics 
and assembly format, with hexadecimal notations, you’ve 
got a total book form program in machine language, for 4K 
memory, with flow charts, illustrations and more. All this 
for $14.95 ppd. Order today! 



BOTH BOOKS ARE AVAILABLE NOW! ORDER YOUR COPIES TODAY! 


KEIII COMPUTED 
CONSULTING INC. 


Prices shown for North American customers. Master Charge, 
Postal and Bank Money Orders preferred. Personal checks 
delay shipping up to 4 weeks. Pricing, specifications and 
availability subject to change without notice. 


1322 Rear Boston Post Road, Milford, CT 06460 • Telephone: 203/874-1573 
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recent movies. 
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THE FIRST WEST COAST 
COMPUTER FAIRE 

From Friday evening April 15th, until Sunday Evening April 
1 7th, the Civic Auditorium in San Francisco will be alive with the 
activity and excitement of this major conference and exhibition 
exclusively concerned with personal, home, and educational 
computing. 

It is being sponsored by a number of local and regional hobbyist 
clubs, educational organizations, and professional groups. These 
include: 

• The Homebrew Computer Club 

• ACM Peninsula Chapter 

• Stanford University's EE Department 

• The Community Computer Center 

• People's Computer Company 

• The Amateur Research Center 

? It is expected that the Faire will draw 7,000 to 10,000 
people, will have 50 to 100 conference sessions, and will include 
over 200 commercial exhibitors. 

There will be two banquets and a luncheon, formal papers, 
informal, off-the-cuff talks, panel sessions, seminars, presen¬ 
tations of home brewed systems and projects, prizes and awards. 

Sections of note include: 

• Personal Computers For Education — in the home, 
elementary and secondary school, and one-on-one com¬ 
puters for college and university students. 

• Microprogrammable Microprocessors for Hobbyists 

• Computer Music 

Presentations and participation are actively encouraged. If you 
have suggestions, projects, would lead a seminar or give a paper, 
or whatever participation you can offer, contact: 

Jim Warren, General Chairperson 
(Editor, Dr. Dobbs Journal) 

P.O. Box 310 
Menlo Park, CA 94025 
(415)323-3111,851-7664 
OR 

Bob Reiling, Operations Chairperson 
(Editor, Homebrew Computer Club Newsletter) 

193 Thompson Square 
Mountain View, CA 94043 
(415)967-6754 

©©©©©©©©©©©©©© 
HOBBYIST COMPUTING SHOW 

Western Personal Computing Show, International Hyatt House, 
Los Angeles, California. Saturday and Sunday, Mar. 19-20,1977. 
Pre-registration rate $7.50 for 2 days, $4.00 for 1 day. 

Personal Computing, Conference & Exposition Management 
Co., Box 844, Greenwich, Ct. 06830. 

MPU TECHNOLOGY COURSE 

A Microcomputer Data Processing course is offered periodically 
by Thames Valley State Technical College, Norwich, Connecticut. 
The course covers the MOS Technology 6502 in detail but general 
principles will be emphasized. Students receive a KIM-1 
microcomputer power supply, and manual set as part of the 
course fee of $325. 

For further information, call Frank Rybicki (203) 886-0177 or 
write TVSTC-Extension Program, 574 New London Turnpike, 
Norwich, CT 06360. 


COMPUTER SIMULATION 
GAMES WORKSHOP 

Here's your opportunity to discuss philosophies and objectives, 
problem-solving and exploration in educational gaming with 
designers and users of computer simulation games. Workshop is 
at UNH, Durham and runs from 3 pm, Friday, Jan. 14 to 4:30 pm 
Saturday. $25.00 registration includes Friday dinner and Saturday 
luncheon. 

Contact: Anne Knight, University of New Hampshire, Computer 
Services, Kingsbury Hall, Durham, NJ 03824. (603) 862-2323. 

(Sorry this notice is so late appearing but we just got it. We'll try 
to reprint some of the significant sessions. — DHA) 

CALL FOR PAPERS 

1977 CONFERENCE ON COMPUTERS IN THE 
UNDERGRADUATE CURRICULA 

to be held June 19-22, 1977, at Michigan State University at East 
Lansing, Michigan seeks papers describing actual experience 
with computer use in a specific course or sequence .of courses 
that report concrete results, or survey papers that summarize 
national progress if they include a thorough evaluation. Because 
conference emphasizes applications of computers in many 
disciplines. Computer Science is excluded. 

The format authors should submit is an original manuscript and 
four copies. Papers should be typed, double spaced, and should 
not exceed fifteen pages. Pictorial material should be 8"x10" — 
glossy, black and white photographs or other illustrations suitable 
for photo-reduction. The title page of each manuscript must 
contain the author's names, complete mailing address, and 
telephone numbers. Each page should have the principal author's 
name on it. If there are multiple authors, the title page should 
indicate which one handles correspondence and delivers the talk. 

A limited number of partial travel and subsistence grants may 
be available to speakers and attendees from minority institutions 
and small colleges. To obtain further information and an 
application write to: CCUC/8 Travel Grant Committee, Eppley 
Center, Michigan State University, East Lansing, Mich. 48824. 

DEADLINE — JANUARY 15, 1977 

Send papers to: Gerald L. Engel, Virginia Institute of Marine 
Science, Gloucester Point, Virginia 23062. 


CALL FOR PAPERS 

THE THIRD INTERNATIONAL CONFERENCE ON 
COMPUTERS IN THE HUMANITIES co-sponsored by Universite 
de Montreal and University of Waterloo will be August 2-5, 1977 
at University of Waterloo, Waterloo, Ontario, Canada. 

Send abstracts or papers on any topic regarding computers and 
their relation to the humanities to: Professor Paul Bratley, 
Department d'informatique, Universite de Montreal, Montreal, 
Quebec, H3T 1J4, CANADA. 

Deadline for abstracts or papers: January 15, 1977. 

MQQOO ODflBBBBBBBBB 

FREE GAME TIME 

Computer Recreations proudly announces the opening of its 
multi-user BASIC programming and entertainment system. The 
system can becalled on 609-448-7900 and accessed with any 30 
CPS, full-duplex ASCII terminal. There is no charge for using the 
system as yet. The company is engaged in a wide ranging study of 
the question ''How can computers be used for recreation and 
entertainment.” Current projects include a variety of communica¬ 
tion facilities, multi-player computer games, and central support of 
personal computers. 

Computer Recreations can also be reached c/o Scott Guthery, 
P.O. Box F, Cliffwood, NJ 07721. 
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BACK ISSUES 

Mar/Apr 1976 — Vol. 2, No. 2 
We recently discovered a hidden cache of some 400 Mar/Apr 
1976 issues. It covers artificial intelligence (4 articles including a 
primer on Al); the future of computers (9 articles including one on 
the state of the art of microcomputers and 3 on videodiscs); 
extraterrestrial intelligence (3 articles including ones by Martin 
Harwit and Isaac Asimov); some general interest material; 3 
stories; 14 pages of computer games, puzzles and other things to 
do; and, of course, reviews, foolishness, and all the rest. First come, 
first serve, $1.50. 

Sep/Oct 1976 — Vol. 2, No. 5 
Covers the 1976 Nat l Computer Conference and Student Fair; 
computer-generated poetry (6 articles or activities), amateur 
computing including a hobbyist club directory; computers in 
elections and polls; "The Art of Education" by Tom Dwyer; 2 
stories; 13 pages of games and things to do; gobs of resource 
information including a Star Trek information exchange; and lots 
more. Limited quantities available. (A classic of sorts — this was 
our last issue on newsprint.) $1.50. 

Nov/Dec 1976 - Vol. 2, No. 6 

Covers a wide range of topics. Equipment reviews of Tektronix 
4051, HP 25, Odyssey Game; "Using the Altair 8800"; a tutorial 
"Beyond BASIC"; Computer stores directory; cover features 
"Computers and Beauty"; a new story by Frederik Pohl "Pulling the 
Plug"; a comparison of sorting techniques, 5 pages of catalogue 
entries; 23 pages of games, puzzles, and things to do ; and, of 
course, reviews, stories, humor, opinion, etc. Ample quantities 
available. $1.50. 

Volume 1 

All the individual issues of Volume 1 (1975) are sold out and will 
not be reprinted. However, the vast majority of their content has 
been reprinted in the book The Best of Creative Computing — 
Volume 1. This 328-page blockbuster of a book contains a 
staggering diversity of articles and fiction (Isaac Asimov, etc.), 
computer games (18 new ones with complete listings), 15 pages of 
foolishness, loads of things to do with your computer, and 
comprehensive reviews of over 100 books. $8.95. 



ARTIST AND COMPUTER is a unique new art book that 
covers a multitude of computer uses and the very latest 
techniques. In its pages. 35 artists who work with computers 
explain how the computer can be 
programmed either to actualize the 
artist’s concept (such as the 
visualization of fabric before it is wo¬ 
ven) or to produce finished pieces. Illustrated 
with more than 160 examples of computer art. 9 
of them in full color. ARTIST AND COMPUTER 
will fascinate and inspire anyone who is in¬ 
terested in art or com¬ 
puter technology. Size 
8 V 2 "x 11 ". 

Edited by RUTH LEAVITT 

Paper S4.9S. Cleth $10; now at selected bookstores, or send payment plus 
75$ handling to Creative Computing, P.O. Box 789-M, Morristown, N.J. 
07960. N.J. residents add 5% sales tax. 





NATIONAL ACM STUDENT 
PROGRAMMING CONTEST 


The first annual National ACM Student Programming Cham¬ 
pionship Contest will be held in connection with the Computer 
Science Conference on January 31 through February 3 in Atlanta, 
Georgia. This contest is to be patterned after the existing Regional 
Programming Contests that have been held in the South Central 
Region, North Central Region, East Central Region, and the North 
East Region. This contest is sponsored jointly by the ACM 
Committee on Student Chapters and Student Memberships, and 
Upsilon Pi Epsilon (National Computer Science Honor Society). 

The contest will be designed to accommodate up to 24 teams 
consisting of four student programmers. It will take place over an 
eight-hour period where each teams' programs will be judged 
strictly on the criteria of completion time and number of runs 
required to devise a correct solution. The winners from the 
Regional Programming Contest will become the seeded entries in 
the National tournament. Additional entries will be accepted from 
all regions and a lottery selection will be used until the 
tournament is full. Winners will be presented a trophy and 
recognized as the National Programming Champions. 

For further information concerning regional playoffs or con 
cerning the National Contest, contact either of the people listed 
below. 


Barry L. Bateman, Ph D. 
Executive Director 
for Computing Affairs 
Anthony Hall, Room 213 
Southern Illinois University 
Carbondale, IL 62901 
(618) 536-6657 


J. Richard Newman, Ph D. 
Director, Academic Computing 
Faner Hall, Room 2032 
Southern Illinois University 
Carbondale, IL 62901 
(618) 536-2323 


GPeative comparing 
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Input/ Output 



More on Structured Programming 

Dear Editor: 

I noticed that in Vol. 1, No. 6, there was a discussion of 
structured programming. I’ve been interested in structured 
programming and design for a number of years, and have found 
that the approach allows a marked improvement in program 
correctness, comprehensibility and maintainability. I have not 
had any great difficulty applying it in using any of several 
languages for implementation — FORTRAN, Basic APL, 
ALGOL, BAL, COBOL, PL360 (designed for it) and PL/1. But 
one is able to enjoy the fruits of structured design much better 
when using a language such as PL/1, ALGOL or PL360 which 
have appropriate control structures than in FORTRAN, BAL 
or COBOL which do not. The difficulty is that when using a 
small machine (MICRO or MINI) and in many larger machine 
environments the languages with better control structures are 
either not available, are poorly supported, or expensive to use. 

FORTRAN is almost universally available and generally 
both well supported and reasonably efficient. Its greatest 
deficiency lies in its truly archaic set of control structures, which 
leave even well structured FORTRAN programs difficult to 
follow unless extensively commented. I think most experienced 
programmers are aware of the difficulty of getting extensive 
comments and keeping them up to date. 

Recently I became aware of a FORTRAN preprocessor 
named FLECS (Fortran Language with Fxtended Control 
Structures) developed by Terry Beyer at the University of 
Oregon in Eugene, Oregon. I’ve attached a FLECS Summary 
Sheet from the User’s Manual which depicts the syntax and flow 
charts for each of the extensions. (Note that the “TO” construct 
is an internal procedure call!) This preprocessor has several 
advantages: the extensions can be freely mixed with standard 
FORTRAN code, the extensions are “in the flavor of’ 
FORTRAN; it is written entirely in FOR I RAN (though it will 
run much faster if a few routines are rewritten in the local 
assembler language) and the current one-time charge for a mag 
tape of the source tailored to one’s own machine (including 
indefinite maintenance) is $100. The program is currently 
available in versions for CDC, Honeywell, IBM, DEC, 
UN1VAC and XDS machines and I will be installing it shortly 


on a PRIME mini. It should fit on most larger Mini’s (24K l'6 bit 
words), especially those with virtual memory, and can be 
obtained in several tape formats or on punched cards or 
papertape (extra charge). I highly recommend that anyone 
interested in structured programming, with access to FOR¬ 
TRAN inquire with Mr. Beyer for detailed information: Terry 
Beyer, Computing Center, University of Oregon, Eugene, 
Oregon 97403 — (503) 686-4416 
A second item I wanted to mention relates to program design 
and documentation. I was never satisfied with standard 
flowcharting techniques. I found them difficult to do, under¬ 
stand or use, especially during the design phase. For the past 
couple of years I have been using a structured flowcharting 
technique which I first saw described by Norris and Schneider- 
man in Vol. 8, No. 8 (Aug. 1973) of SIGPLAN Notices, but also 
described in a more limited way by Ned Chapin in Datamation a 
little later. Their technique allows one to actually see the 
structure of one’s program, provides constructs for lf-then-Else, 
Do While, Do Until, Interations, and Case statements and lends 
itself well to hierarchical structuring. I have found this technique 
to prove extremely useful in correctly designing programs and in 
later maintenance. Given a language with appropriate con¬ 
structs one can convert the chart directly into code with minimal 
effort. 

A copy of the SIGPLAN paper “Flowchart Techniques for 
Structured Programming” can probably be obtained from the 
authors, I. Nassi or B. Schneiderman, Dept, of Computer 
Science, SUNY, Stony Brook, N.Y. 11790. 

Ed Paulette 
Washtenaw Co. Community 
Mental Health Center 
2929 Plymouth Road 
Ann Arbor, MI 48105 


Navy Gumball Machines 

Dear Editor: 

I was very surprised at David Ahl’s editorial on the lack of 
computer facilities in secondary schools. Vhe IBM 1130 he 
describes so disparagingly could. I’m sure, compete favorably 
with our present system, which is used for all our shipboard data 
processing: the AN/UYK-5 Military Computer System (which 
consists of a 450 line per minute “high speed printer” on-line 
with a modified gum-ball machine). 

DP2 Eric Evans 
S-7 Div. USS Saratoga 
FPO, New York, N.Y. 09501 


Hamburger Pyramids 

Dear Editor: 

Your cute quotation “under 1,000,000 circulation” was 
obviously inspired by the McDonald’s slogan. Once, I went past 
a McDonald’s billing “over 8 billion sold.” Then, a few blocks 
later, I saw another McDonald’s sign saying “over 7 billion 
sold.” For a moment I thought someone had misplaced a billion 
Big Macs when I realized that both could be correct. And that it 
was just a billion hamburger lag taking its time travelling two 
blocks. But imagine, what would it be like to discover 1 billion 
lost hamburgers? That would be a pyramid measuring 409 feet 
on a base! Now that’s a steaming heap! Someday, someone will 
be reading back issues, see this letter and exclaim: “Only 8 
billion? They’re in the trillions now!”. 

Whimsically, 
John Miller 
1895 Buck 
West Linn, Oregon 97068 
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Meet the Challenger:' 

B The Challenger 

Self Portrait 

The new price and performance champ from OSI. 


He’s got his act together! 

Even our lowest-cost Challenger 
comes fully assembled, complete 
with a 500 ns 6502A, serial interface, 
1,024 words of memory and a 
UL-approved power supply, all for 
$439. Every Challenger comes ready 
for easy expansion with an 8-slot 
mother board, backplane expansion 
capability, and a power supply 
heavy enough to handle a full 
complement of system boards. Our 
4K Challenger comes ready to run 
BASIC minutes after you unpack it. 
And there’s more. 

He packs some heavy hardware. 

You’ve never seen memory and 
interface options like these—not at 
our prices, fully assembled! 4K 
RAM memory boards $139! (see 
below). Single drive OSI Challenger 
Floppy Disk $990! Dual drive 
Floppy $1490! Plus 8K PROM 
boards! A Video Graphics board, 
including alphabetics, graphics, 
and color! An audio cassette, 

A/D, D/A and parallel I/O board! 

A backplane extender board! 

A prototyping board! And our extra¬ 
ordinary CPU Expander Board— it lets 
you run a Z-80, and 6100 (PDP-8 
equivalent) concurrently with The 
Challenger’s6502, or under itscontrol. 

There’s nothing soft about 
his software! 

OSI has full software support for our 
Challengers. Including extended 
BASIC, extended Video Monitor, a 
Disk Operating System, some 
very Hollywood real time programs 
for Video Graphics, Animation, 

Sound Processing and so forth, plus 
PROM firmware, with more to come. 

He’s fast! 

You can order The Challenger with 
a 6502C for a 250 ns cycle time, 
with a standard 6502A for 500 ns 
cycle time, or with a 6800 for 1 
microsecond cycle time. And with 


our CPU Expander Board, you 
can always update to any new CPU 
to be as fast as fast can be. 

And he isn’t just good! 

He’s better! By design. The OSI 
Challenger is the only completely- 
assembled, ultra-high-performance, 
fully-expandable mainframe computer 
that does this much for this little. 

Get your hands on one now. 

Send for your Challenger today. 

You can’t beat The Challenger! 

The OSI Challenger 65-1K. Fully 
assembled. Features 6502A CPU, 
serial interface, 1,024 words of 
memory. $439. 

The OSI Challenger 65-4K. Same as 
65-1K but with 4,096 words of 
memory. Will run Tiny BASIC with¬ 
out expansion. $529. 

The OSI Challenger 65V-4K. NO 
NEED for an expensive terminal. 
Connects to your ASCII keyboard 
and video monitor through included 
OSI 440 Video Board. Features 
software utility that simulates a 
deluxe CRT terminal. $675. 

The OSI Challenger 68-1K. Based 
on 6800 CPU. For the casual 
hobbyist, smaller systems. The 
Challenger 68 series comes only in 
serial interface forms and is 
compatible with MIKBug software 
through an included OSI software 
utilities package. $459. 

The OSI Challenger 68-4K. With 
OSI 4K BASIC on paper tape. $529 
SPECIAL! ADDITIONAL 4K MEMORY 
BOARDS. Ordered with your Chal¬ 
lenger, limit 3 more at this special 
Low Price, (total 16K, including 4K 
already on-board in mainframe). $139 
Buy 12K or larger Challenger 65 
system and we include Extended 
BASIC FREE! 



OSI Challenger Floppy Disk System. 
Fully assembled, for use with OSI 
Computers only. $990 Single drive 
$1490 Dual drive. 

OSI Audio Cassette Interface. 
Comes assembled, but with room 
for you to populate with A/D and 
D/A chips later. (OSI 430 based) $89 
And all the baseboards and kits of 
the powerful OSI 400 System. 

OK, OSI, I’m ready to buy! 

To order your Challenger System, 
send the total amount of your 
purchase plus $4.00 for shipping and 
insurance (plus sales tax for Ohio 
orders) by personal money order or 
check. Or indicate all numbers 
on your BankAmericard or Master 
Charge to charge your order. 

Or send a 20% (non-refundable) 
deposit to receive your order C.O.D. 
Delivery is typically 60 days (except 
when payment is by check, which 
must clear before shipment can be 
made). Deliveries are scheduled on 
a first ordered, first shipped basis. 

Name_ 

Ad d r ess_ 

City_ 


State 


-ZiP- 


Telephone_ 

Bank card info Inter Bank #_ 

Expiration Date_ 

Account # _ 


Check □ M. O. □ BAC □ MC □ 
20%, bal. C.O.D. □ 

□ Order attached. 

□ Send additional informa¬ 
tion on The OSI Challenger. 

□ Send additional informa¬ 
tion on OSI 400 Kits. 

□ $1.00 enclosed 
for complete 
OSI Catalog. 


OHIO SCIENTIFIC INSTRUMENTS r 

Dept.CC 11679 HAYDEN STREET, HIRAM, OH 44234 



(216) 569-7945 













Programming Contest Improvements 

Dear Editor: 

John Lee’s article, “The Madness Known As Programming 
Contests,” (Vol. 2, No. 5) has been a very inspiring one for me. 
Because of it I have tried to think of ways of designing 
programming contests which would more closely mimic the 
situations practical programmers face once outside the 
academic environment. 

I suggest the following scheme as a beginning: 

First, give each group of four or five programmers one or two 
rather involved problems rather than four or so smaller 
problems. My intention here is to force each group to work on 
the problems as a group rather than individually. (The lone 
programmer is an increasing rarity outside the school!) 

Second, assign extra points to the group which completes the 
problems with the smallest staff. It is, of course, important to 
provide some alternate contest for the “rejects” from each 
group. They could perhaps be formed into another competing 
group to attempt the contest problems. 

Third, deduct points for the amount of computer time used to 
debug the problems. 

Fourth, add points for finishing problems early or on time. 
Maybe add a little for minimum memory, etc. 

Fifth, and this is the important change: After the teams have 
been working on the problems for an hour or so, change the 
problem definition. Then again, about an hour or so later — 
change it again. This automatically gives points to the groups 
who design the most comprehendible and modular programs. 

Sixth, if time permits, have each group add a modification to 
its program — perhaps the next day or the next weekend. Again 
points to those to do the job quickest. 

Finally, 1 don’t think that one standard language has to be 
used. After all, what counts is that a given input produces a given 
output. No one except the programmers themselves ever need 
examine the contest programs. In fact, part of the contest could 
involve choosing the appropriate language from among several 
— given the contest constraints. 

It is also my strong feeling that COBOL should be included 
among the languages used in the contest. Remember that 
outside schools 60% of all programs are written in COBOL. 
Probably a little incentive to learn this popular language would 
not be in vain. 

W. Michael Denny 
Computer Science Dept. 

Santa Barbara City College 
721 Cliff Drive 
Santa Barbara, CA 93109 
P.S. 

If anyone in the Southern California area would like to have a 
contest along lines something like this and is willing to help , 
please get in touch with me. 

6800-Based Computers — 

One User Speaks Out 

Dear Editor: 

I was pleased to see Creative Computing was interested in 
articles on computer kit building. I’d like to share my 
experiences with two of the larger suppliers of computer kits. All 
the information is true to the best of my knowledge with 
opinions clearly presented as such. 

In October of 1975, I read with great interest an article in 
Popular Electronics about a small computer by MITS using the 
Motorala 6800 processor. The Altair 680 seemed to be just what 
was needed for a musical synthesizer project I am working on. 
The application used the microcomputer to sequence the 
synthesizer through music that the operator has stored in 
memory. Within a few days the decision was made to order the 
Altair 680 from MITS by phone using Master Charge. 

The first surprise from MITS came when I was told the 
delivery was six weeks. Since the Altair 680 is a small machine 
with little internal I/O space I started a card cage to house my 
I/O system to use up the month and one half until the expected 
delivery of the computer. As it turned out I had time to work on 
MANY projects while waiting for MITS to deliver the machine. 


Over the next eight months 1 was given all sorts of reasons tor 
the delay in shipments for the Altair 680. 

In April 1976 I called Southwest Technical Products to see 
what they had to offer. 1 was pleased to hear that they had been 
shipping their SWTP 6800 computer since November. I was also 
pleased that they would ship within four weeks. I decided to put 
in a simultaneous order with SWTP to see if they could deliver 
before MITS who now had a seven month head start. I guessed 
correctly that there was no way I could get two computers since 
whichever company attempted to ship last would exceed my 
Master Charge credit limit. The race was on! 

Twenty-four days later the SWTP 6800 arrived. Some time 
after that 1 received notice from MITS that my Master Charge 
Balance had been exceeded. I had already notified them that I 
was canceling my order. The delivery for the Altair would have 
been eight months. 

So much for the ordering part of my letter. The construction 
of the kit went smoothly. The instructions for the kit are 
intended for someone with experience in kit building. SWTP 
doesn’t break down the assembly to one resistor at a time since 
anyone who attempts a computer kit should be able to follow a 
board layout and install all resistors in one construction step. 
The manual describes how to check out each board as you go. I 
built the computer in two days working rather late each evening. 
I used sockets throughout for the IC’s. Initial troubleshooting 
took another day and true to the advice in the manual the 
problems were in soldering and interfacing the teletype. Once I 
got my own problems straightened out the SWTP 6800 
performed flawlessly. In five months of operation the 
microcomputer has had only one component failure — a small 
capacitor shorted. Considering I now have 8K RAM, 2K ROM, 
and 7 1/0 cards I’m amazed that the equivalent of several 
hundred thousand transistors can work so dependably. 1 find 
programming with the MIKBUG microassembler rather 
tedious. MIKBUG is somewhat unforgiving when used as an 
assembler. If you forget to type a space before your new opcode 
you must type eight more characters to get back to where you 
were when you slipped. Of course, having a built-in loader and 
assembler beats toggling programs in with front panel switches. 
I soon ordered an assembler from SWTP at their very low 
software prices. MIKBUG was used for four months to get 
started and to assemble a replacement for MIKBUG. My one 
criticism of SWTP is they do not sell a PROM board for the 
SWTP 6800. Since I’m in the minority group of microcomputer 
owners I couldn’t find other suppliers who made SWTP 
compatible PROM boards. So I designed my own using bipolar 
PROMS that are working well holding my MIKBUG 
replacement. I was unable to use the industry standard 1702A 
PROM due to the speed of the SWTP 6800. 

I enjoy personal computing and hope not too many people 
have been discouraged by getting off to as bad a start as I have. 

Leo Taylor 
18 Ridge Court West, Apt. 21C 
West Haven, Conn. 06516 

Ed. Note: See the article “Building the SWT PC 6800" by Bryan 
Loofb our row' for further discussion of this machine. 

About the 680 delivery problems, MITS had this to say: 

MITS, Inc. has expressed many times its apologies to 
customers w ho had to wait an inordinate length of time to 
receive their Altair 680 computers. This incident occurred 
over a year ago w hen MITS w'as experiencing an extremely 
fast growth rate as the result of sales of the Altair 8800. It in 
no way reflects the current delivery time on the Altair 680b 
computers, which is less than 60 days. Those people w ho 
ordered the original Altair 680 were given the opportunity to 
cancel their orders and receive refunds and, for those w ho 
wished to retain their orders, discounts on later purchases 
from MITS were offered. 

The Altair 680b is an extremely reliable unit and MITS feels 
the design changes which caused the delay were necessary in 
order to provide the highest quality possible to their 
customers. 


“Reason can answer questions, but imagi¬ 
nation has to ask them!” 

Ralph W. Gerard 
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Creative on Microfiche 

Dear Editor: 

I am writing to you to get your interest and cooperation to 
extend the microfilming of Creative Computing to microfiche 
at University Microfilms (UM). As you know it is currently 
available from UM on 35 and 16 mm roll film by contract with 
you. 

I am an amateur microfilm user of microfiche. I do not have 
a roll film viewer. But for a number of years now I have had a 
microfiche viewer, a Realist 320 (a fairly good one for serious 
reading!). I believe microfiche is the microfilm of the common 
man. The readers are generally cheaper and fiche cards are 
easier to handle. For instance, I am on a regular subscription 
for Scientific American from Bell and Howell on microfiche 
only. 

I would like your help. 1 have committed with UM to obtain 
Creative Computing on microfiche. UM, since it already films 
Creative Computing under contract needs only 3 firm requests 
to start filming on fiche. 

So I need 2 more. Anyone interested request an order on 
microfiche from: 

Ms. Candace Gillen 
Publisher Relations Dept. 

University Microfilms 
Xerox Corp. 

300 Zeeb Road 
Ann Arbor, Ml 48206 

A “firm order” means produce the microfiche, mail it, and 
bill “me.” 

Neil Karl 
2145 Duns Scotus 
Southfield, Ml 48075 

Guiding the Future — It’s Up to You 

Dear Editor: 

The September-October issue of Creative Computing was 
the one where everything finally clicked, came together, and 
headed out in a definite direction. It is at this point that 1 take 
CC seriously. From the earlier issues, which tended to be 
collections of more or less interesting games and computer 
trivia, you’ve moved to the forefront of the philosophy of 
computing. I think this is an important direction, one which is 
not considered in other journals. Hardware is ably served by 
BYTE and Interface, but their necessarily narrow scope 
precludes their considering the wider aspects of the field. 

CC is therefore in a unique position to provide a forum for 
people who want to talk about computing as well as 
computers, about the future of computers (for example, where 
should we go? Where should we not go?). In short, my feeling is 
that you can take the list on Pg. 4 of that issue (ATTENTION 
READERS), expand it severalfold, then move “computer kits” 
to the bottom of the list. 

1 was pleased that you ran the reviews of Computer Power 
and Human Reason. 1 hope that everyone who read the reviews 
was moved to read the book. (More reviews can be found in the 
past few issues of Datamation.) 

The last batch of letters was exceptional, especially Fr. 
Chase’s. (1 agree with his stand on birds; disagree about 
flowcharts.) 

I’d like to propose that our readers get more involved in 
forecasting the future of computing, as it affects society in 
general and individuals in particular. The future is ours to 
determine, and that determination is too important to be left to 
a few experts in a few specialities. One of the current 
techniques of forecasting is to draw on the collective intuition 
of large numbers of people. From the responses of thousands 
of people, you have a cross section of a large number of 
possibilities. For example, let me pose this question: 

Small-scale computing systems (micros and minis) have been 
readily available to the general public for 10 years now (let’s 
say this is around 1986). What kinds of changes have taken 
place in society (and in the arts, in science ... ) as a result of 
this wide spread computing power? 

Perhaps commercial television has become a thing of the 
past (because everybody’s TV set is hooked into their system, 
and they’re all playing Space War). Perhaps an Amdahl Mark 
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8 has just won the Nobel Prize for literature. Perhaps each of 
you can come up with a few forecasts. 

One man thinking, however long (given current mortality), 
isn’t likely to come up with all the possibilities. There’s a 
synergetic effect in combining the thinking of thousands of 
people (and consider the expansion possible if we had a widely- 
distributed network, with a central computer to do the 
collating, counting, and distribution of the results). There’s not 
likely to be any possibility overlooked somewhere in the list. So 
now we have all the alternative outcomes, some good, some 
bad, some impossible, and some from out in left field. Then we 
can go through the list, pick out the desirable outcomes and the 
undesirable ones, and decide how to increase the chances of the 
first and decrease the chances of the second. 

Of course, that gets us involved in the question of where we 
should and should not go, and who decides (which is what 
Weizenbaum’s book asks). Well, the future is going to arrive, 
and it will be as a result of somebody’s decision, and it might 
just as well be us as them. 

To conclude, I hope you keep emphasizing the human use of 
the computer. 

Ask not what you can do for your computer, ask what your 
computer can do for you. 

Michael D. Zorn 
1833 S. Peck Rd. #4 
Monrovia, CA 91016 


Software Exchange 

Dear Editor: 

I am sponsoring a SOFTWARE EXCHANGE devoted to 
the free exchange of programming material for the computer 
hobbyist. Anyone interested in receiving software and 
participating in my SOFTWARE EXCHANGE send your 
name, address and any software you have available. 1 currently 
have a Motorola Design Evaluation Kit operating. I have 
software for the M6800 for immediate distribution. When 1 
receive software from other individuals, I will distribute the 
material to those interested. Please include $4 to cover the cost 
of photocopying and mailing. You need not submit software to 
benefit, but it would be greatly appreciated. 

Howard Berenbon 
2681 Peterboro 
W. Bloomfield, MI 48033 
(313) 851-7966 


Another Weirdity 

Dear Editor: 

I’d like to add some useless information to the column in the 
Sept./Oct. issue. 

A weirdity of theTI SR-51A calculator (not the SR-51) is that 
if the external power plug is pulled during a calculation, the 
calculator will do random things such as counting forward on 
one-half of the display while counting backwards on the other 
half. 

Also, I would like to correspond with other APL fanatics, 
both on large and small systems. 

Waxe Namerow 
56 Longview Drive 
Fishkill, N.Y. 12524 


New Debugging Aid 

Dear Editor: 

CDC has the ultimate debugging aid in the instruction 
set for the peripheral processors of 6000 series computers. 
The operand is d, the mnemonic is RAI. The instruction 
format? You guessed it — 

RAI d 

(In reality, the instruction is a replace-add instruction). 

Scott Helmers 
Ft. Huachuca, AZ 







A Fantastic Opportunity for All 

Dear Editor: 

With regard to your recent letter and shipment of eight (8) 
“New Creative Computing Catalogues” — 

Unfortunately I do not know eight (8) people who are 
interested in computers (who haven’t already subscribed to 
Creative). 1 don’t think I know even one. However 1 will do my 
best to carry out the awesome responsibility which was 
unexpectedly placed on me. 

1 would like to inquire how it was determined that eight (8) 
was the correct number of “New Creative Computing 
Catalogues” to mail each reader. Intensive research indicates 
that the algorithm: # flyers^ (.09059)(log(# readers) )(.4(# 
readers)) 1 / 3 which yields a result of 7.7926 flyers per reader. 
This could easily be accomplished by the use of “Fractional 
Flyers.” 

I’d also like to take this opportunity to invite you to join 
Creative Computing Local #109. This small organization has 
thus far been limited to computer freaks (alias: compulsive 
programmers, hackers, and computer jocks). However the 
chapter has been seriously considering admission of people 
who consider themselves above bombing a large timesharing 
system on the last day of the semester at 4 PM. Creative 
Computing Local #109 has no immediate goals but this has not 
interfered with any of its activities. Hurry, join now, before the 
entire membership gets bored and he decides to quit! Already, 
such noted personalities as President Ford, Robert Redford, 
Isaac Asimov, and Linus Pauling have not joined! Noted 
computer philosopher John Lees has in fact declined 
nomination! Now is the time! 

In closing, I would like to urge you to write again. 

Steve North 
President 
Creative Computing 
Local #109 
7 Deerhaven Lane 
Newfoundland, NJ 07435 
Ed. Note: Sounds like an opportunity not to be missed. Dave 
A hi and I leaped at the chance to join Local 109! I’d rather not 
say which way we leaped, however. — BG 

The Average American Computer Freak 

Dear Creative, 

Hi!!! 

It’s hard to know where to start. This little mag of Yours has 
turned me on so much, that I actually feel that there is hope for 
EDPM 

You know of course, that if I tried to pass you all the credit 
and thanks that you have coming, I’d have a hernia! If possible I 
would like to add a bit of mine to the flow... I’d like to comment 
on Steve North’s letter in the Sept.-Oct. issue. 1 continue to be a 
part time student, and thereby I am familiar with some “stuffed 
shirt” attitudes that are found in academia sometimes (always?). 
His letter reeks of it. Golly fella, us folks out here in “the tide 
water of technology” have a heck of a time keeping up with 
micro-processors and the like. There are people of your 
educational level that are just like me, out here in this vast waste 
land. When you ask the boss if he’s considered buying a fortran 
package to help employes figure their taxes, his first concern is 
how well you’ve done the “cost-benefit” diagram. Sure is nice to 
look at something other than endless core dumps from the 
“phantom COBOL bomb.” I trust that the EDITORS of this 
mag will keep it where it has been — “in our interest.” You 
referred to making sure that this does not turn into popular 
science Mag. Hey! Gimmie a break. If I want a dissertation on 
the “complexities of page boundry errors,” 1 have a book on the 
“whys” of microprocessors for that. You may find that your 
friendly local University has the kind of geometric proof stuff 
that you can get your head into. Oh yes (and yes, and yes, yes, 
yes) the “average American consumer” won’t take the time to 
learn about antenna impedance until ’CW Mcall makes owning 
your own piece of the radio spectrum popular. Wonder if we are 
going so fast that most everyone is as lost technologically as 1 am 
politically? As a past constructor of amateur radio equipt (ex- 
WN7AJM — the ‘N’ stands for Novice), I can say that just 
because 1 enjoy flying (Me student pilot you student 
Computer Person) I will spend the time constructing my own bi¬ 


plane (turning the key in the ’ol trusty Cessna 150 suits me fine at 
this point). You should give us a break, my friend. 1 will soon be 
a DP manager of fair magnitude, and 1 hope that one of those 
“heads” will take the time to turn me on to the new thing he (or 
her that ’ol ever present pronoun, huh) has come up with. One 
of those “types” (heads) pointed out a big hole in our DEC 10’s 
security one day. The sad thing was, he was “chewed” good for 
spending so much time playing “STAR TREK.” Well, you see, 
when he found the hole, he made the game gobble core as needed 
and thereby pushed up to 50 other users out of the picture. 
Seems that the higher ups displayed your attitude, and pushed 
him into the corner. What good’s he gonna do out of the main 
stream? 

1 think you should learn to play, before the complexities of it 
all eat you up and you end up making abberated decisions 
because you were too busy to consider what might be a waste of 
time on the surface. Our program library is full to the brim with 
tricky stuff. Lord, those quick and dirty FTN subroutines are 
really neat! Put up with ‘us folks’ out here, while you streak off 
into oblivion. The 1977 GM Oldsmobile will have a 4000 word 
machine controlling the advance (spark), my HP25c works well 
(if I remember how to turn it on), and The ‘ol Dec 10 really puts it 
all “up front” (let’s see here, “what is my access number, 
anyway?), and the ol ‘PONG’ game has made realistic an 
information retrieval system that uses your TV as a terminal. 
The vast flow of society is on the outside, look’n in say’n 
“hmmm, too darn complicated for me.” Who the hell are we 
kidding in trying to keep our toys as elite as simple books used to 
be to a certain mad man a war or so ago(hmm, sounds almost 
trivial, doesn’t it?). No, I’ll bet that no one around CC is just a 
“games person,” but then again not every dope smoking EDP 
student or employee wrecks the fragile mechanics of our trade. 
Surely we have a responsibility to work within our fields of 
endeavor to make some of this mess do things that it can, as the 
misapplication of this power already fills many text books. I 
assure you, the legitimate applications of this powerful 
technology grow without much help, so why not concoct some 
“neat things” to play with. I am sadly disappointed when I find a 
young person at the helm of a big ‘360’ rig, who can’t find time to 
make his new on line ordering and inventory update system 
respond in a more palatable manner as opposed to the “enter bla 
bla” (cold. Why not work it into a “please tell me what you want” 
by learning how to get snobol to do what it can). 

I want to hang the paper on the printer for somebody that can 
“go get ’em” with code, the same way that I soldered so that 
someone could say “oh, wow, you mean 1 don’t have to rattle on 
at 60 words a minute to talk to my friend in hac en sack while I 
wear my fingers and nerves out on my “bug” (device for 
expediting the transmission of Morse code) — automatic keyer 
for the ’ol ham rig, you know. 

Well, enough of this jabber! 

Let’s see here, if I could change “response to error” section of 
this Cobol monster, 1 bet that clerk might wanna take the time to 
understand my throughput problem . . . 

Ray Kaplan 
102 N. 3rd Ave. 

Tucson, Az. 85705 

PS. CC, 1 love you! 

FORTRAN Algorithm for 
“Mastermind” 

Dear Editor: 

I have a program that plays either side of the game 
“Mastermind.” I derived the algorithm a couple weeks after 
purchasing the game, and while it may not be the best algorithm 
for arriving at the solution in the minimum number of guesses, it 
is certainly good enough to beat all but the most proficient 
players (it averages close to 4 guesses to determine the solution 
in the basic game with 1,296 possibilities). 

I have written it in FORTRAN for two reasons: one, I am not 
very adept at BASIC, and two, the FORTRAN used is very 
close to ANSI standard and hence should be easily adaptable to 
any machine. 

I will send copies to anyone interested for $1.00. 

Mike Shefler 
Consad Research Corporation 
121 North Highland Avenue 
Pittsburgh, Pennsylvania 15206 
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ira pov^as available,to directly.vtie i,n mosL-keyb«^±3. An exjfra 
f>rt mayce used for cassette interf^ceST joysticks, ^htehes,/ or 
rfaced smoke signals, j \ ' x ' 

Id be more thaa^epough for a comb^ct, inexpensive two board 
iiprcC Buf not for thelwizards at MiniTenm — so there is space for 
on-board intelligence as well (\vA> £708 IK X 8 EAROMs or two 2K X 8 ROMs). 
Yes, as an option MERLIN evenjcpmes fully, or\partially, educated! The first 
optional ROM (MBI) includes exflensivej Monitor/pd\t<\r intelligence to help you 


write, edit, debug, and execut 
helps you draw pictures and p 


P.S. An add-on board will be available shortly to 
expand MERLIN’S magical powers into the realm^ 
of COLOR and super dense (320H X J 
graphics! 


programs. / The\sbcbnd optional (MEI) ROM 
form cassette l/Owsk \500 BAUD!). 


General Purpose Game Playing Program Develop 


I Magiciap 



INING: The Surjeon Jeneral’s office has 
lined that combining blinking light boxes 
(4lia&hobbyist Computers) with the MERLIN 
ASCIIxGraphics/Keyboard/Cassette 
InteINgpnt Interface is Highly Addicting!!! 





PLEASE SEND 

□ MERLIN: assembled and tested manual Ldoes not include npKpry) .1.$349.00 

□ MERLIN: kit containing PC board^y sockets, User Manual and all parts except memoir.$249.00 

□ MBI, MERLIN’S BASIC INTELLIGENCE: 256 X 8,RAM and 2K X 8 mask ROM containhgl/lonitor/Editor.$ 39.95 

□ MEI, MERLIN’S EXPANDED INTELLIGENCE:X fcmask ROM with rpore Monitor/Jbitor functions 

and Graphics subroutines^^/..—./... \ .$ 34.95 

□ MERLIN User Manual: ovS&pO pages o£^M«RSi4l^ware and softy^W^eu@f^5i^31eductible 

from kit or assemble 


Name 



$ 8.00 


Signature 


Total $_ 


Street_ 

□ More information 

□ Check Enclosed 

□ Master Charge # . 

□ BankAmericard # . 


City 


State 


Zip 


. Exp. Date. 
. Exp. Date. 



MimTerm Associates, inc. 


Box 268. Bedford, Mass. 01730 (617) 648-1200 









































editor* 


si... editorial... 


No editorial this issue. Just some miscellaneous 
ramblings with your publisher. 

This last month, like the 12 that preceded it, was very 
interesting and full of new challenges. However, let me 
share with you a slice of life over the last 30 days. 

In September, we made a major decision to change 
printers. This involved getting 5 price quotes from new 
printers, meeting with salesmen, discussing paper types 
and grades, printing processes, etc. and culminated with 
our making a decision to go with the George Banta Co. in 
Menasha, Wisconsin. During this same period, the 
Nov/Dec issue was going through typeset, proofreading, 
veloxes, halftones, photostats, dummy layout and final 
pasteup. Finally, on October 4, I flew up to Menasha to see 
the printing plant and mailing facilities. Very impressive! I 
hope you like our new look. 

While I know something about computers. I'm not your 
experienced magazine editor/publisher, so for 2 days the 
week of Oct. 11,1, along with our editor, Burchenal Green, 
attended an intensive workshop on magazine publishing 
and editing in New York. One evening that week I gave a 
class on computer games in Bob Taylor's Computer 
Education course at Columbia Teachers College. The last 2 
days of that week out to Charleston, Illinois to give the 
keynote address at the Mid-Illinois Computer Cooperative 
Conference. 

Burchie meanwhile departed for the Mini-Micro Con¬ 
ference in San Francisco while I prepared to go to the 
Science Fiction Expo at Great Gorge, NJ, Oct 22-26. 
Somewhere in there I also interviewed applicants for our 
Book Service Manager job, specified the type for most of 
this (Jan/Feb) issue, selected illustrations, talked to a few 
dozen potential advertisers, paid bills, spent a great deal of 
time with a doctor as a result of a slipped disc and pinched 
nerve in my back, and managed to keep my responsibilities 
at AT&T under control including several 1 - and 2-day trips. 

My point is not to tell you "I've been busy," but rather, I 
wonder sometimes whether we (you, the readers of 
Creative and I, one of the editorial group) aren't so busy and 
so presumptuous that we're veering so far off the 
mainstream and hence having no impact. By the way, I 
make the assumption that the readers of Creative are 1) 
interested in computers and technology, 2) extremely active 
in many varied pursuitsand 3) exceptionally intelligent. And 
I try to produce the magazine accordingly. 

Anyway, what do I mean by too busy and too presump¬ 
tuous to have meaningful impact? At Great Gorge (a 
Playboy resort) at the SF Expo I came in contact with a wide 


cross-section of humanity. Early in the morning were the 
night people who didn't manage to get a bunny to their 
rooms and were still up drowning their sorrows. During the 
day, some SF freaks. Then Monday, busloads of kids from 
several NJ high schools. A sprinkling of press, club 
employees, and guests. We had an Altair 8800 with TV 
Dazzler running kaleidoscope and lots of signs telling what 
it was and how a computer could be used in the home. The 
first question from virtually everyone: "What's this?" Then, 
"What's it good for?" I could have pointed to the signs, but I 
usually explained. Some asked, "What's Creative Com¬ 
puting?” Again, I explained. 

The response? Most didn't care. Surprisingly, at least to 
me, the kids were the most blase of all. Just couldn't care 
less. A computer in the home? So what. Even with a long 
explanation of here's what's in it for you. For you 
personally! Most still didn't care. 

The reason we go to some non-computer, non-hobbyist 
affairs is to expose the general public to computers. To 
enlarge the sphere. I generally make the assumption that 
when people learn about computers and technology they'll 
join the bandwagon. But the assumption seems to be 
wrong. At least partially. Most teachers don't care. Nor do 
the students. Nor does the average person. However, I don't 
think that means that we should ignore the general public. I 
don't advocate quitting. I guess I'm saying that apathy runs 
much deeper than I expected and it will probably take more 
time from all of us before most people become aware of the 
benefit of computers in the home or in society in general. 
We have a massive education or re-education job to be done 
but without everyone on the "inside"taking a part intalking 
up computers and truly educating people to them we, you 
and I, will remain a cult of computer freaks. 

We like to think of computers in schools and computers in 
homes as growing explosively. Sure they are; 20,000 in 2 
years. Perhaps 2 or 3 times that many hobbyists who don't 
have a machine yet. Quite a few! Add that to the EDP 
community and you come up with 200K. Maybe 300K. Add 
in anyone associated with computers in any way: 1 million. 
Maybe 1.5. Wow! Except when you figure that as a percent 
of working people in the U.S. (75M or so). Only 2%, 
Understand? GO TO paragraph above. We re freaks. 
Unclean. Makers of charge account errors. Etc. 

So if you don't want to be a freak forever, educate a 
neophyte. Take someone (or two) under your wing and 
show them the truth. How to have fun with computers. In 
the long run, it's worth it. 

David Ahl 
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HEWLETT-PACKARD COMPUTERS. 

BECAUSE IT’S NOT READING, 
’RITING AND’RITHMETK ANYMORE. 



T he old, simple days of education are gone. Today’s educational world 
is complicated and complex. It’s full of records, paperwork and data 
which is exasperating to everyone involved. 

That’s why we decided to do something about it at Hewlett-Packard. 
We’ve worked hard at becoming the leader in designing computers for 
educational needs. Computers that can simplify and enhance your work, 
leaving you the critical time to bring about the educational programs 
you set out to accomplish. For instance, we’ve developed terminal- 
oriented computer systems and applications packages to meet instruc¬ 
tional and administrative needs. 

At Hewlett-Packard we can’t bring back the good old days of edu¬ 
cation. But we can help you make the present educational process a lot 
more effective. Write Hewlett-Packard and find out all the facts. It could 
be the most important thing you’ve done for your educational system in 
a long time. 

HP Computers. 

They work for education. 


HEWLETT [hpl PACKARD 




22548 


Sales and service from 172 offices in 65 countries. 

1501 Page Mill Road, Palo Alto, California 94304 


□ Send Elementary/Secondary School Literature. 

□ Send College/University Literature. 

□ Have an HP Sales Representative call. 


Name 

Title 

Dept. 


Institution 

Address 

Phone 


City/State/Zip 


_J 

























CdMPLEflT 

COMPUTER 

CATALOGUE 


We welcome entries from readers for 
the “Compleat Computer Catalogue” on 
any item related, even distantly, to 
computers. Please include the name of 
the item, a brief evaluative description, 
price, and complete source data. If it is an 
item you obtained over one year ago, 
please check with the source to make sure 
it is still available at the quoted price. 

Send contributions to “The Compleat 
Computer Catalogue,” Creative Comput¬ 
ing , P.O. Box 789-M, Morristown, NJ 
07960. 


BOOKS AND 
BOOKLETS 


IEEE PUBLICATIONS 
CATALOG 

The 1976 edition of the IEEE Computer 
Society Publications Catalog includes 
listings from over 125 conference, workshop, 
and symposium publications. Among the 
topics listed in the catalog are: applications 
and systems, communications and signal 
processing, computer architecture, design 
automation, fault-tolerant computing, 
pattern recognition, optical computing, 
programming and software, and switching 
and automata theory. 

IEEE Computer Society, 5855 Naples 
Plaza, Suite 301, Long Beach, CA 90803. 
(213) 438-9951. 

CALCULATOR DIVERSIONS 

Mathematical tricks, puzzles, and 
pastimes for the pocket calculator. 
Emphasizes entertainment aspects. 189 
pages. $3.00 paperback. 

Electret Scientific Co., P.O. Box 4132, 
Star City, WV 26505. 

EDUCATION MATERIALS 
CATALOG 

Catalog contains 9 sections describing 
various services, books, and products of 
NWREL. The computer section describes a 
computer careers book, teacher’s guide, and 
student guide; two REACT courses and 
booklets including the Teach Yourself Basic 
Booklets (Relevant Educational 
Applications of Computer Technology; 


PLANIT (A CA1 author language); and 
several pending new products. 

NWREL is a non-profit organization 
involved with many disciplines (adult educa¬ 
tion, bilingual education, communication, 
reading, language, research, etc.), over 800 
member institutions, and a wide variety of 
sponsors. Prices on NWREL products are 
very reasonable. Catalog free. 

Northwest Regional Education 
Laboratory, Dept. J, 710 S.W. Second Ave., 
Portland, OR 97204. 

MAGAZINES, 

JOURNALS, 

NEWSLETTERS 

COMPUTERS & EDUCATION 

After all the hoopla in June 1974 about the 
launching of the new scholarly journal. 
Computers and Education, you may rightly 
be wondering, where is it? Happily we can 
report, at last, that Vol. 1, No. 1 really does 
exist. It appeared in August 1976, but editors 
Andrew Pouring and David Rogers (of the 
US Naval Academy) seem confident that it 
will appear more-or-less regularly (4 times a 
year) from now on. We’ll see. 

The first issue ran 53 pages and carried 
papers on microprocessors in digital design 
laboratories, computers in engineering 
education in the U.K., a reprint of Carl 
Hammer’s “Computers in Research’’ paper, 
a nice piece by Herb Peckham on the careful 
choice of educational problems for use on 
the computer, and two other papers. 

Computers and Education is outrageously 
priced at $50/year for institutions, $30 for 
individuals (if their library subscribes at the 
$50 rate). Pergamon Press Ltd., Headington 
Hill Hall, Oxford OX3 OBW, England. 




INSTRUCTIONAL SCIENCE 

This magazine is devoted to—you guessed 
it—“instructional science” which it defines 
rather broadly as, “purposive communica¬ 
tion,” and not merely the science of teaching 
and training. The material in Instructional 
Science is, for the most part, scholarly (and 
lengthy) papers. Occasionally it does get into 
CAL Write for current price. 

Elsevier Scientific Publishing Company, 
PO Box 211, Amsterdam, The Netherlands 


COMPUTERS IN CHEMICAL 
EDUCATION 

The Committee on the Role of Computers 
in Chemical Education of the Division of 
Chemical Education of the American 
Chemical Society (whew!) publishes a one 
page newsletter every two months. It 
contains brief (well they have to be with a 
name that big and a newsletter that short!) 
news items and plugs relating to CAI in 
chemistry. The newsletter is subsidized by 
the Division of Chemical Education of the 
ACS. Membership is $3.00. 

R.W. Collins, Newsletter Editor, Eastern 
Michigan University, Ypsilanti, MI 48197 


THE SPACE GAMER 

A very professionally done magazine 
published quarterly. It deals with manually 
played space games and science fiction 
games (not computer games) and science 
fiction in general. A typical issue contains 
reviews of games, editorials, letters, and 
wantads. The Space Gamer is published by 
Metagaming Concepts which also makes 
science fiction and fantasy board games. $3 
for six issues. 

Metagaming Concepts, Box 15346, 
Austin, TX 78761 

COMPUTER CLASSIFIED ADS 

The Computer Hot Line Service is an 
index of new and used computers and 
peripherals published weekly. Since “want- 
to-buy” ads are free, there are page after page 
of them. This is the place to look if you’re 
getting rid of computer equipment. Most of 
the “for-sale” ads are for medium to large 
systems. 1 year First Class Mail - $45.90; 1 
year Third Class Mail - $28.60. 

Computer Hot Line, PO Box 1373, Fort 
Dodge, IA 50501 
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ALTAIR 8800b 

MITS, Inc., has announced its newest 
mainframe, the Altair 8800b, a second 
generation design which corrects the 
problems with the original 8800 as well as 
adding many improvements. Compatible 
with all existing Altair 8800 hardware and 
software. 

MITS, 2450 Alamo SE, Albuquerque, 
NM 87106. 



6800 COMPUTER SYSTEM 

The SWTPC 6800 Computer System is a 
Micro-computer kit built around 
Motorola’s 6800 microprocessor chip and its 
integral family of support devices. The basic 
system includes chassis with cover, mother 
board, memory card with 2048 bytes of 8 bit 
static RAM memory, serial 20 Ma. TTY 
teletypewriter/RS-232 terminal interface 
card, microprocessor card featuring a ROM 
stored mini-operating system, power supply 
capable of driving the system with a full 16K 
bytes of memory, assembly instructions, 
diagnostics, and programming manuals. 

SWTPC, 219 W. Rhapsody, San Antonio, 
TX 78216. 



IMSAI 8080 

The IMSAI 8080 is a competitively priced 
microcomputer kit which is similar in many 
respects to the Altair 8800. Since both 
systems use the same 100 pin bus, IMSAI 
and MITS boards are fully compatible. 
IMSAI also makes the usual line of plug-in 
options including memory and I/O boards, 
and also a shared memory facility which 
permits two processors to access the same 
memory and I/O simultaneously. IMSAI 


has also announced a set of BASIC inter¬ 
preters in 4K, 8K, and 12K sizes. (12K 
BASIC is very similar to DEC BASIC- 
PLUS and can be used along with a disc 
operating system.) A basic IMSAI with no 
memory is $599 in kit form. Catalog $1.00 
IMS Associates Inc., 14860 Wicks Blvd., 
San Leandro, CA 94577 


MPU, peripheral controllers, and memory 
do not have to be replaced if you decide to 
get a super new MPU in the future. Another 
attractive feature is that the 6100 is actually 
the PDP-8 on a chip, hence the user has the 
capability of executing all the DEC PDP-8 
software. 

OSI Challenger with 4K of memory and 
either the 6502A or 6800 MPU is $529.00 



WAVE MATE 

The Wave Mate Jupiter IIC is a complete 
computer system incorporating a monitor 
quality TV interface. Jupiter IIC includes a 
CPU with 8K dynamic RAM and 3K ROM 
memory, video terminal interface and 
keyboard, and dual audio cassette tape 
interface. 

Wave Mate, 1015 W. 190th St., Gardena, 
CA 90248; (213) 329-8941. 



OSI CHALLENGER 

The Challenger is a fully assembled CPU 
which uses a 6502A or 6800 MPU. The CPU 
board also contains a 256-word PROM 
monitor which provides load, dump, edit, 
and traditional front panel functions (read, 
manually keyed-in) with either a terminal 
interface for a TTY and paper tape, or a 
cassette interface. There is no traditional 
front panel, only an on/ off switch. The back¬ 
plane accepts eight boards from the OSI 400 
line which includes memories, PROM, A/D, 
D/A, video graphics, and, probably the 
most interesting of all, a CPU expander 
(460Z). 

The 460Z contains a Zilog Z-80 and 
Intersil 6100 microprocessor and the neces¬ 
sary control circuits. In operation, the main 
6502 acts as an “executive” with full control 
of the 460Z as well as the rest of the bus. The 
6502 can bring the Z-80 or 6100 up to full 
speed operation and then it can disconnect 
itself and go on to other tasks, i.e., multi¬ 
processing. However, the real beauty of the 
system lies in the fact that the executive 


(with BASIC software). The 460Z is a real 
bargain at $99.00. Literature free. 

Ohio Scientific Instruments, 11679 
Hayden St., Hiram, OH 44234. (216) 569- 
7945. 



MMD-1 TRAINING KIT 

The MMD-1 is a small microcomputer 
available in kit or assembled format that is 
backed by a complete text that allows the 
user to learn the basics about digital 
electronics all the way through program¬ 
ming ... all tied to experiments on the 
processor itself. 

E and L Instruments, Inc., 61 First St., 
Derby, CT 06418; (203) 735-8774. 



MICRO COMPUTER 

EPA has announced a complete 
microcomputer system, the Expanded-68, 
based on the Motorola/AMI/Hitachi 6800 
microprocessor chip set. Designed for 
system prototype development use, the 
Expanded-68 comes with 8K memory, 
power supply, 16 digit keyboard, teletype 
adapter, hexa-decimal LED display, expan¬ 
sion cabinet, application manual, and 
programming manual. 

Electronic Product Associates, Inc., 1157 
Vega St., San Diego, CA 92110; (714) 276- 
8911. 


When writing to companies, please mention Creative Computing. 


JAN-FEB 1 977 
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MODULE AIDS 
MICROPROCESSOR 

Texas Instruments, Inc., recently an¬ 
nounced a pre-assembled microprocessor 
learning module priced comparable to do-it- 
yourself kits, including a 160-page instruc¬ 
tion manual. 

Texas Instruments, P.O. Box 5012, 
Dallas, TX 75222. 


MPU STARTER KIT 

The SC/MP kit comes in the form of a 
notebook with instructions on how to get the 
job done. Each notebook includes an 
SC/MP microprocessor, a single-chip cpu 
housed in a 40-pin dual-in-line ceramic 
package, and features static operation, forty- 
six instructions, single-byte and double-byte 
operation, software controlled interrupt 
structure, built-in serial I/O ports, bidirec¬ 
tional eight-bit parallel data port, and a 
latched 12-bit address port. The4K bit ROM 
is organized into 512 bytes pre-programmed 
to contain a monitor and debugging pro¬ 
gram, KITBUG, which assists in the de¬ 


INTEL SDK-80 

After a while TI and National Semi got 
tired of seeing everyone else making cal¬ 
culators (and profits) using their chips, so 
they made their own. Will history repeat 
itself in the microcomputer market? 
Probably, and here’s an early indication: the 
Intel SDK-80. 

The SKD-80 is a microcomputer kit on a 
board built, of course, around the 8080. It 
has a PROM, programmable I/O, RAM 
and especially clear and well documented 
instruction manuals. Connects directly to a 
TTY or other terminal. $350. 

Intel, 3065 Bowers Ave., Santa Clara, CA 
95051. 


velopment of the user’s application pro¬ 
grams. Lots more included. $99. 

Contact: National Semiconductor, 2900 
Semiconductor Drive, Santa Clara, CA 
95051. 


Electronic Tool Co. has introduced a 
complete Microcomputer system, based on 
the MOS Technology 6502 CPU. The ETC- 
1000 comes with a 40 key keyboard, a 
programmable 8 digit display, I/O inter¬ 
faces, power supply and memory. It is 
intended for system development, control, 
and small-scale data processing application. 

ETC, 4736 W. El Segundo Blvd., 
Hawthorne, CA 90250. 


INTERSIL INTERCEPT JR.’ 


The “Intercept Jr.” is a completely 
assembled microcomputer on a board built 
around the 6100 MPU (PDP-8 on a chip). It 
is billed as a “tutorial trainer which, with its 
detailed owners handbook, teaches the 
basics of microprocessors. Random Access 
Memories (RAMs), Read Only Memories 
(ROMs) and input/output interfacing, all in 
less than 8 hours.” It is battery-operated (4 
“D” cells), has a 9-key pad, 8-digit LED 
display, 2k x 12 bit PROM and serial I/O 
interface (with both RS-232 and 20 ma 
current loop capabilities). Very complete 
instruction book. Basic board with CPU 
$281.00, 1024-word RAM $145.00, PROM 
module $74.65, I/O module $81.70. Put ’em 
all in a case and you’ve got a PDP-8 for 
peanuts. Literature free. 

Intersil, 10900 North Tantau Ave., Cuper¬ 
tino, CA 95014. 


ETC COMPLETE SYSTEM 


APPLE COMPUTER 

The Apple Computer is a complete 
microprocessor system, consisting of a MOS 
Technology 6502 microprocessor and sup¬ 
port hardware, integral video display elec¬ 
tronics, dynamic memory and refresh 
hardware, and fully regulated power 
supplies. $666.66. 

Apple Computer Company, 770 Welch 
Road, Suite 154, Palo Alto, CA 94304; (415) 
326-4248. 


MICROPROCESSOR 
FAMILIARIZOR 


SINGLE-BOARD MICROCOM¬ 
PUTER 

The Hal MCEM-8080 microcomputer is a 
complete operating computer on a single PC 
board, exclusive of power supply and 
teletype or CRT terminal. The 8080A CPU 
and its associated components are used to 
insure that all of the computational power of 
the 8080A can be utilized. A section of the 
PC board is reserved for wire wrap sockets 
so that the MCEM-8080 can be specialized 
to specific applications. The MCEM-8080 is 
fully assembled and tested and backed by 
a one-year warranty. 

HAL Communications Corp., 807 E. 
Green St., Box 365, Urbana, IL 61801. 


The 6502 Familiarizor is a microcomputer 
with a keyboard and display, all on a single 
printed circuit board, eliminating the need 
for a teletype or any other expensive 
terminal. It is designed to give the beginner 
“hands on’’ experience with a 
microprocessor. The two manuals that are 
included can be easily understood without 
any prior knowledge of microprocessors. A 
monitor program included in PROM 
memory enables you to load, run, debug and 
modify programs easily using the on-board 
keyboard and hexa-decimal display. 
Breakpoints can. be entered anywhere in 
your program and can be used to display the 
internal registers or branch to a separate 
routine that you’ve loaded. 

EBKA Industries, 6920 Melrose Lane, 
Oklahoma City, OK 73127. 


When writing to companies, please mention Creative Computing. 
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The first comple te small computer 
under *1,000 


Twenty-five years ago a computer so 
powerful cost you a cool million. 

Today, for less than 0.1% of the cost, you 
can have your own personal computer with 
even greater power—one that fits in a pack¬ 
age no larger than a typewriter. 

It's the Sol-20 Terminal Computer. 
There's nothing like it anywhere. 

A powerful computer at your disposal is 
quite simply, fantastic! 

Use your computer to run your ham sta¬ 
tion. Do your taxes and books with it. Control 
your inventory. Curb your energy bill by letting 
your computer regulate energy usage. Use it to 
study science and engineering. Use it to help 
you invent. 

And after hours, take your computer 
home to play (and create) sophisticated games. 
Computers may indeed be the ultimate hobby 
because you never outgrow them. Uses for 
computer intelligence are literally unlimited. 

You can find a basic computer kit for 
about $600. Though by the time you purchase 
the other components needed to make it run — 
keyboard, additional memory, software and 
I/O interfaces—you're up around $1,500. 
Phew! 

Now, the good news. The new Sol-20 in 
kit form gives you an entire working system 
for $995. 

Those of you who are already into 
personal computers will recognize what an 


incredible advance this is in computer packag¬ 
ing. This is the only small computer that offers 
all of the following as standard features: 

8080 microprocessor—1024 character 
video display circuitry—control PROM memory 
—1024 words of static low-power RAM—1024 
words of preprogrammed interface capable of 
controlling two recorders at 1200 baud—both 
parallel and serial standardized interface con¬ 
nectors—a complete power supply including 
fan—a beautiful case with solid walnut sides 
—software which includes a preprogrammed 
PROM personality module and a cassette with 
BASIC-5 language plus two sophisticated com¬ 
puter video games—the abi I ity to work with al I 
S-100 bus, including Altair, Imsai and Processor 
Technology products. 

Full expansion capability 

Tailor the Sol-20 system to your appli¬ 
cations with our complete line of peripheral 
products. These include the video monitor, 
audio cassette and digital tape systems, dual 
floppy disc system, memories, and interfaces. 

Write for our new 22 page catalog. 

Get all the details. 

Processor Technology, Box M, 6200 
Hollis St., Emeryville, CA 94608. 

(415) 652-8080. 

IS&Sr 












SOL-20 COMPLETE 
MICROCOMPUTER 

A new computer, SOL-20, is available in 
kit form or assembled. The package includes 
an 8080 microprocessor, 1024 character 
video display circuit, 1024 words of static 
low-power RAM, 1024 words of 
preprogrammed PROM and a custom 85- 
key solid-state keyboard. 

Other features are an audio cassette 
interface capable of controlling two 
recorders at 120 baud, parallel and serial 
standardized interface connectors, a com¬ 
plete power supply including fan and a 
contemporary cabinet with solid walnut 
sides. 

Software includes PROM personality 
module and a cassette with BASIC-5 
language plus two sophisticated computer 
video games. The Sol-20 uses the same bus 
structure as Altair and Imsai, and therefore 
can use any of the many boards and 
peripherals available for these systems. 

Heart of the Sol-20, the Sol all on one 
board PC kit is also available for $475. The 
complete Sol-20 costs $995. 

Low cost software for the Sol-20 available 
now consists of fast new 8K BASIC and a 
new 8080 FOCAL. Gamepacs include 
TREK 80, TARGET, ZING, LIFE, and 
PATTERN. Also offered are MATH PACK 
video calculator, 5K BASIC, and two 
Resident Assemblers. 

For a free 22-page catalog, write 
Processor Technology Corp., 6200 Hollis 
Street, Emeryville, CA 94608. (415) 652- 
8080. 



NCR TABLETOP COMPUTER 


A compact microcomputer designed 
primarily for use in schools and colleges has 
been announced by NCR Corporation. 

The 7200 Model VI includes a 
microprocessor and 24K bytes of random- 
access memory, of which 4K bytes can be 
used for student programming. The 7200 
also features a 9-inch visual display screen, 
alphanumeric and numeric keyboards, and a 
magnetic-cassette tape recorder for storage 
and retrieval of programs and data. A 
second cassette recorder is available as an 
option. 


The system is programmed in a special 
version of NCR BASIC designed for the 
microprocessing environment. Included are 
more than 100 preprogrammed applications 
in the NCR BASIC library. Users can also 
develop their own programs. 

In addition to educational applications, 
the unit can be used in a number of financial 
and engineering applications. 

The price, $6,995 includes a one-time 
software license charge. 

NCR Corporation, ATTN: G.P. William¬ 
son, Education Marketing, Dayton, OH 
45479. (513) 449-2150. 


WESTERN DATA 
DATA HANDLER 

The “Data Handler” from Western Data 
is a microcomputer based on the MOS 
Technology 6502. Featurs an easy-to-use 
full function, hardware controlled, front 
panel with keyboard switches that perform: 
single cycle operation, single instruction 
operation, memory examine, memory 
deposit, initialization, halt, run, hex data 
and address entry. The single 13.75" x 10.5" 
P.C.B. can directly address 65K of memory 
and contains 1K bytes of static RAM on the 
board with complete address decoding. It 
has 500ns memory, resistors, capacitors, 
L.E.D.’s, 1 mhz 6502, and complete 

documentation. Plug in compatible with 
Altair peripherals. $169.95. 

Mike Indihar, Western Data Systems, 
3650 Charles Street No. 2, Santa Clara, CA 
95050. 


f 



SMALL COMPUTER SYSTEMS 
FROM HP 

Hewlett-Packard offers four new small- 
computer systems for computation, in¬ 
strumentation, and operations management 
applications, all lower in cost than similar 
earlier models. Features are: a faster 
processor, which runs programs 60 to 1000% 
faster than present machines, utilizing new 
dynamic micro-cycle timing; micro 
programming software including micro¬ 
assembler, micro-editor, loader, and debug 
utilities; IMAGE/1000 data base manage¬ 
ment software with QUERY, an inquiry 
procedure requiring no programming ex¬ 
perience; mini-cartridge drives. Prices are 
9% below comparable former equipment, 
with discounts to OEM system houses as 
high as 30%, and begin at $33,500. 

Inquiries Manager, Hewlett-Packard 
Company, 1501 Page Mill Road, Palo Alto, 
CA 94304. 


QUAY MICROCOMPUTER 

The Quay 80AI is designed around the 
Zilog Z-80 microprocessor and runs at 2.5 
MHz. The board provides a complete 
microcomputer, requiring only a power 
supply and terminal device, or the 100 pin 
edge connector may be plugged into an 
Altair or IMSAI bus in place of the 8080 
based CPU board. Many features are 
geared to make it good for control problem 
programs, and interaction with a variety of 
peripherals. 

Quay offers help in microcomputer 
application systems and offers an 
educational and dealer purchasing plan. 
$450 in kit form and $600 assembled. 

Quay Corporation, P.O. Box 386, 
Freehold, New Jersey 07728. (201) 681- 
8700. 


COSMAC MICRO KITS 

The CDP 1802 is RCA’s latest micro¬ 
processor. While aimed mainly at the indus¬ 
trial market, this family of COSMAC 
(CMOS Architecture) products has many 
interesting features for hobbyists and 
schools too. The 8-bit architecture provides 
all branch conditions in complementary 
pairs, has few special exception commands, 
and tends to lend support to a structured 
programming approach. It also provides 16- 
bit addresses so 64K of memory can be 
directly addressed. A complete line of 
memories, clocks, I/O and support circuit 
chips are available. No high-level languages 
available at present. 

Is COSMAC for you? Best way to find out 
is with an evaluation kit (CDP 185020) 
which contains the MPU, 512 bytes of ROM 
containing utility software, 256 bytes of 
RAM, I/O, LED display, control switches, 
and comprehensive user’s manual. $249.00. 
Manual only (MPM-203) $15.00. 

A microtutor kit (CDP 185011) is similar 
but more extensive than the evaluation kit in 
that it is a complete free-standing micro¬ 
computer. $349.00. Manual only (MPM- 
109) $2.00. 

RCA Solid State Division, Box 3200, 
Somerville, NJ 08876. 


EXPENSIVE BUT FAST 

The North Star FPB-A is a single pc card 
designed for use with the Altair/IMSAI 
bus. The FPB unit performs add, subtract, 
multiply and divide on binary-coded- 
decimal floating point values approximately 
50 times faster than 8080 software. The 
precision of the unit, up to 14 digits of 
accuracy, is under software control. As well 
as dramatically improving program perfor¬ 
mance, use of the FPB also reduces 
program size by about IK. 

The model B version is compatible with 
the Intel SBC/10 (single board computer). 
Price is $359 kit, $499 assembled. 

Charles A. Grant, North Star Computers, 
Inc., P.O. Box 4672, Berkeley, CA 94704. 
(415) 527-6760. 
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San Francisco Bay Area—where it all started—finally gets its act together. 



7,000-10,000 PEOPLE ■ 100 CONFERENCE SESSIONS ■ 200 COMMERCIAL & HOMEBREW EXHIBITS 
2 BANQUETS ■ SPECIAL INTEREST SOCIAL CENTERS 


San Francisco Civic Auditorium, Northern California’s Largest Convention Facility 


INCLUDING A MAJOR SECTION ON 

Personal Computers for Education 


■ Educational uses of very inexpensive computers in home & school 

■ Some of the.topics for which papers are being actively solicited include: 

• Choosing very low-cost computer equipment for use in the classroom 

• Computer-based games and simulations of particular educational value 

• Educational uses of computer-driven television and graphics displays 

• Uses of computers in teaching numeration systems, and Boolean arithmetic & algebra 

• Use of low-cost computer speech synthesis and video output for pre-readers 

• Uses of computers to maximize conceptual learning while minimizing drudgery 

• Facilities for individualized computer-aided instruction (CAI) on very low-cost computers 

• Experiences with using personal computers and computer kits in the classroom 

• Educational uses of computers in the home 

■ Co-sponsors include the California Mathematics Council 


YOU Can Be A Part Of It: 


Exhibit a Homebrewed System 

• Hardware or Software 

• Prizes for Best "Homecooking'' 

(just like a country fair) 

• Nominal Grants-ln-Aid Will Help 
With Exhibit Transportation Costs 

(grants will be refereed) 

Present a Talk 

• A Formal Paper 

• An Informal Talk 


Serve on a Panel 

• As a Panel Member 

• As the Coordinator/Moderator 
Give Suggestions 

• Topics for Talks & Panels 

• Speakers & Panel Participants 

• Interesting Exhibits 

(homebrewed or commercial) 

• Special Activities 


Quick! Write for more details: 

Section Co-chairpeople — 

Marvin Winzenread 

3360 Tonga Ln, Alameda CA 94501 
(415) 521-2119, 881-3414 [message] 

Don Inman 

350 Nelson Rd, Scotts Valley CA 95066 
(408) 335-3360, (415) 323-3111 [message] 


Please see other articles in this issue for additional details. 
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ANALYSIS AND DESIGN OF DIGITAL 
CIRCUITS AND COMPUTER SYSTEMS 

Paul W. Chirlian $16.95 

This is an introductory book in Digital Circuits and 
Systems. It not only provides the reader with the basic 
ideas of switching theory, but also provides him with an 
understanding of the total operation of the complete 
computer system. The topics of digital electronics and 
computer interfacing are also considered. The ideas dis¬ 
cussed here also provide the basic understanding of 
microprocessors and minicomputers. 


PROGRAMMABLE CALCULATORS 

Charles J. Sippl $11.95 

Written at an understandable level, this handy reference 
is designed for anyone interested in calculators. This is a 
pragmatic "how to use what's available" book on a 
difficult-to-understand subject. This reference offers a 1 6 
page appendix of glossary terms as well as an appendix 
of clearly-defined capabilities of products available in the 
market place. A complete guide to the industry as well as 
a tutorial book. 


FUNDAMENTAL PRINCIPLES OF 
MICROCOMPUTER ARCHITECTURE 

Keith L. Doty $13.95 

This book provides a complete basis for exploring the 
dynamic field of microcomputer systems and 
applications. After a general overview of the microcom¬ 
puter scene, the author illustrates how general computa¬ 
tion is a form of accounting with a decision-making 
capability. After developing confidence in the power of 
these existing devices, he proceeds to develop the notion 
of information and its representation as is seen by the 
computer and the programmer. No prior programming 
knowledge is assumed and elementary material on 
programming is presented. 

2 10 QUESTIONS AND ANSWERS 
ABOUT HOME COMPUTERS 

Richard L. Didday $4.95 

A book for the person interested in microcomputers who 
wants to get an idea of what it can be like before buying 
the equipment and for the person with a microcomputer 
who wants ideas for things to do, help in reading the 
literature, help in deciding what ways to go. 




MATRIX PUBLISHERS, INC. 

Dept. CC, 207 Kenyon Rd. Champaign, IL 61820 

Matrix books also available in Byte Shops, computer stores, and bookstores. 

Prices subject to change without notice. 




COMPUTER SHIRTS 


100 % 

COTTON 


IN SIZES , 

X-SMALL 28-30) , 

TO X-LARGE (44-46) 


ALSO: RANDOM ACCESS/orange 

GARBAGE IN-GARBAGEOUT/lt.green 

M.S. HERMAN.114 W.17th ST. NEW YORK 10011 


























PERIPHERALS 



ALTAIR FLOPPY DISK 

The Altair Disk offers the advantage of 
nonvolatile memory plus relatively fast 
access to data. The Altair Disk Controller 
consists of two PC boards (over 60 ICs) that 
fit in the Altair chassis. They inter-connect to 
each other with 20 wires and connect to the 
disk through a 37-pin connector mounted on 
the back of the Altair. Data is transferred to 
and from the disk serially at 250K bits/sec. 

MITS, 2450 Alamo SE, Albuquerque, 
NM 87106, 



IMSAI FLOPPY DISK 

1MSAI has recently announced the 
availability of a floppy disk drive with an 
intelligent interface/controller for use with 
the IMSAI 8080 computer. The floppy disk 
has a capacity of 243K bytes using the IBM 
3740 format. Interface/controller cards plug 
directly into the IMSAI 8080 or the Altair 
8800. 

IMSAI, San Leandro, CA. 

NORTH STAR 
MINI-FLOPPY DISC 

Complete floppy disc system with con¬ 
troller for Altair/IMSAI computers. Disk 
unit is based on the Shugart floppy and 
measures only 6”x3”x8”. Capacity is 100k 
bytes per diskette. The controller for up to 3 
drives resides on a single PC card and 
includes a bootstrap/power up PROM. A 
file-oriented disk operating system and disk 
version of extended BASIC are included. 
This Basic is impressive with multi-line 
functions, formated output, machine 
language subroutines and, of course, ran¬ 
dom disk access. Complete unit with drive, 
controller, cables, 2 diskettes and documen¬ 
tation, $599. 

North Star Computers, Inc., 2465 Fourth 
St., Berkeley, CA 94710. (415) 549-0858. 

HANDY DANDY PAPER TAPE 
WINDER 

The Handy Dandy is a hand held paper 
tape winder. Powered by four D batteries, 
this tape winder facilitates repeated winding 
of punched paper tapes into a neat roll. 

Elliam Associates, 24365 Clipstone St., 
Woodland Hills, CA 91364, (213) 348-4278. 



PAPER TAPE READER 

The new OP-80A high speed paper tape 
reader from OAE has no moving parts and 
will read punched tape as fast as you can pull 
it through (0-5,000 c.p.s.). The unit includes 
a precision optical sensor array, high speed 
data buffers, and all required handshake 
logic. It will interface directly with an 8 bit 
uP I/O port, or can be connected across a 
UART allowing you to load programs 
through the TTY I/O port directly without 
software modifications. 

Oliver Audio Engineering, 1143 North 
Poinsettia Drive, Los Angeles, CA 90046; 
(213) 874-6463. 



PHOTOELECTRIC PUNCHED 
PAPER TAPE READER 

The TR-4 was designed for low speed, low 
cost applications (such as numerical control 
for schools and colleges). The advantage of a 
slow stepping rate is coupled with the latest 
in solid state design to fill demanding 
requirements of both industry and educa¬ 
tion. The TR-4’s small size (3 inches by 6 
inches) and self-contained drive circuitry 
allow you to install it just about anywhere. 

Sylvanhills Lab., #1 Sylvanway, Box 239, 
Strafford, MO 65757. 



ALTAIR 110 LINE PRINTER 

The Altair 110 Line Printer is a desktop 
line printer that produces 80 columns of 5x7 
dot matrix characters at 110 cps (70 lines per 
minute). The impact dot matrix prints 
bidirectionally, using a conventional 
Teletype ribbon. The Altair 110 will print up 
to three copies of any item, plus the original. 

MITS, 2450 Alamo SE, Albuquerque, 
NM 87106. 



44-COLUMN PRINTER 

Printer uses a dot matrix mechanism and 
prints 64 upper case ASCII characters as 
well as double size characters. Has 
automatic line wraparound causing lines 
with more than 44 characters to auto¬ 
matically feed to a second line. Inter¬ 
laces to an 8-bit parallel output port. 
Complete with case, cable, power supply and 
controller. Kit $399, assembled $549. 

IMSAI Corp., 14860 Wicks Blvd., San 
Leandro, CA 94577. (415) 483-2093. 



MP-40 PRINTER 

The MP-40 is a low-cost impact printer 
designed for the small microsystem market. 
The number of moving parts has been 
minimized to increase the reliability and 
reduce any maintenance time. It generates 
5x7 dot matrix characters at a throughput 
rate of 75 lines per minute with a maximum 
print line capacity of 40 columns. 

MPI, P.O. Box 22101, Salt Lake City, UT 
84122; (801) 566-0201. 



MATRIX PRINTER 

Applied Computing Technology, Inc., is 
introducing a new addition to their Series 
900 Interactive Medium Speed Matrix 
Printer line. Now available is a plotter 
version of the Series 900 Printer, which 
allows a dot to be printed on any position on 
the paper with a horizontal resolution of 60 
dots/ inch and a vertical resolution of 72 
dots/inch. 

ACT, 17961 Sky Park Circle, Irvine, CA 
92707; (714) 557-9972. 
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TERMINALS 



DG TERMINAL FAMILY 

Four terminals and printers are available 
from Data General with 132-column lines 
and speeds of 30 cps and 60 cps. The guts use 
a modular electromechanical design and few 
discrete parts, hence, maintenance and 
reliability should be good. One PC board in 
the base contains all interface and control 
logic. Prices range from $2200 for a 30 cps 
receive-only model to $2650 for a 60 cps 
send/receive model. 

Data General Corp., Route 9, Southboro, 
MA 01772. (617) 485-9100. 



THE LEAR SEIGLER 
DUMB TERMINAL KIT 

This dumb terminal has 12" CRT screen, 
keyboard, 64 ASCII characters with op¬ 
tional character set, PC board, all necessary 
electronic components, plus illustrated step 
by step assembly instructions and the 
terminal operator’s manual. Have your own 
live and working video terminal in a 
handsome cabinet for only $875. 

Synchro-Sound Enterprises, 193-25 
Jamaica Ave., Hollis, NY 11432. Also 
available at other distributors. 

ASCII KEYBOARD 

Standard 53-key ASCII keyboard which 
interfaces to any 8-bit parallel part is now 
available from IMSAI. An LED display 
shows characters being typed. Complete 
with aluminum case, interface circuit card, 
cable and El A connectors. $199 assembled. 

IMSAI Corp., 14860 Wicks Blvd., San 
Leandro, CA 94577. (415) 483-2093. 



8-COLOR GRAPHIC CRT 

The Intercolor 8001 is a microprocessor- 
controlled graphics terminal that displays 
2000 characters in a 25-line by 80 character 
format; optional 48-line display available. 
Basic unit is TTY-compatable. A epu 
operating system turns the terminal into an 
8080 micro-development system. An extend¬ 
ed Basic package with plot commands makes 
use of the terminal’s graphic capabilities. 
The 8001 costs $2495, operating system 
$270. 

Intelligent Systems Corp., 5965 Peachtree 
Corners E., Norcross, GA 30071. (404)449- 
5961. 



PHONE MODEM FOR 
DEC LA36 

A data-communications interface adds 
phone-transmission capability to the 
DECwriter LA36. Called the Model 120, it 
adds four interface functions to the LA36’s 
20 mA current-loop interface. The four 
additional switch-selectable transmission 
modes include EIA (RS232-C) acoustic 
coupler, manual DAA (Bell 113A) and 
leased line (Bell 103F). The transmission rate 
goes from 0 to 300 baud, in a full or half 
duplex mode. Installs without physical 
modification of the LA36 terminal. $325.00. 

Ven-Tel, 2360 Walsh Ave., Santa Clara, 
CA 95050. (408) 984-2727. 


MISC. 

HARDWARE 


EXTENDER BOARD/LOGIC 
PROBE KIT 

This new phone-needle probe features 
three color lights on HI/LO transition and 
fits either the Altair or IMSAI. Eyelets and 
jumpers in the power circuits allow con¬ 
venient current measurement. $35. 

Mullen Computer Boards, Blast Masters 
Inc., Box 31, Loma Mar, CA 94021. 
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+2.56 V INPUT INPUT 
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CROMEMCOD/A 

The new Cromemco D+7A I/O converts 
analog-to-digital input and digital-to-analog 
output along 7 channels in just 5 
microseconds. It plugs directly into the data 
bus of Altair 8800 or equivalent. Range -2.56 
to +2.56 volts. All for $245 with connector. 

Cromemco, 2432 Charleston Road, 
Mountain View, Ca 94043 



4K/8K STATIC MEMORY 
EXPANSION MODULES 

The KIM-2 and KIM-3 are memory 
expansion modules designed for use with 
systems using the KIM-1 microcomputer 
module. Both modules are completely 
assembled and tested. High speed, low 
power static memory integrated circuits are 
used — no memory slow down or refresh 
cycles are required. An on-board regulator 
allows system operation from a +8 volt 
unregulated power supply. Switches on the 
board allow the boards to be placed at any 
4K (KIM-2) or 8K (KIM-3) boundary in the 
system memory space. Complete documen¬ 
tation is provided for board installation, 
checkout, and operation. Schematics and 
theory of operation are also provided. A 
single KIM-2 or KIM-3 can be wired 
directly to a KIM-1 module. System 
expansion to 65K of memory can be 
implemented using KIM-4 motherboards. 
The KIM-2 is $179 and the KIM-3 is $298. 
$3 shipping for either. 

MOS TECHNOLOGY, INC., KIM, 950 
Rittenhouse Road, Norristown, PA 19401. 

-□- 

A visitor to Mark Twain's home com¬ 
mented upon the abundance of books, 
and the rather limited accommodations 
for them. 

''Yes/' agreed Mark, a bit wistfully, 
"yes, but it's so difficult to get friends to 
loan you shelves." 
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5 Catalog 
SOffer 

■| 64 Pages of News about 
J the Amazing Technological ( 

I Breakthroughs in the 
- Mini-Micro Computer Field! 

FREE Newman Computer Exchange 
with your 1250 North Main, Dept. 36 

^ orse n nd S $Too Ann Arbor, Michigan 48104 ^ 
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Publication 
is Available in 

MICROFORM 





..from 
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University 

Microfilms 

300 North Zeeb Rd., 
Ann Arbor. Mich. 48106 
(313) 761-4700 


PLEASE 
WRITE FOR 
COMPLETE 
INFORMATION 




ALTAI R 8800 
OWNERS 


* Does your Altair crash when the lights dim? 

* Is your Altair power supply inadequate for all the memory 
and I/O that you’d like to run? 

Then you need the unique Parasitic Engineering Constant- 
Voltage Power Supply Kit. A custom engineered power 
supply that installs easily in your Altair 8800 or 8800a 
mainframe. It has performance no other Altair power 
supply can match. 

* Full 12 amp output with line voltage as low as 90 volts 
or as high as 140 volts. 

* Isolation from power line fluctuations and noise. 

* Protected against overloads. 

Don’t let power supply problems sabotage your Altair. 
Order your kit TODAY. 


only $90 


postpaid in the USA. 


Ca residents add $5.40 sales tax. 


PARASITIC ENGINEERING 

PO BOX 6314 ALBANY CA 94706 



T Shirts! 


<s 

T-Shirts available in adult sizes S, M, L, 
XL. All cotton, made in USA. $4.00 each 
postpaid in USA, $5.00 to foreign ad¬ 
dresses. Send order (specifying design and 
size) with payment to Creative Computing, 
P.O. Box 789-M, Morristown, NJ 07960. 
Allow 8 weeks for delivery. 
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VENDOR 

LITERATURE 


APL PRESS 

A PL Press is a new publishing house 
devoted exclusively to APL material. Seven 
titles are currently available, and further 
manuscripts are being sought. 

A newsletter is issued periodically, con¬ 
taining brief articles, reports on conferences, 
book reviews, problems, correspondence, 
and other items of interest to the APL 
community. 

Readers interested in receiving the 
newsletter and information on publications, 
or in submitting material for publication, 
should write to APL Press, Box 27, 
Swarthmore, Pennsylvania 19081. 

FREE CATALOG OF 
COMPUTER BOOKS 

This company publishes computer science 
textbooks, teacher aids, and educational 
materials designed for use in secondary 
schools. Examples are: What Computers 
Can Do — a 108 page book about computer 
applications; Computer Problem Cards — 
65 problems suitable for computer solution; 
Fun With Computers And Basic — a fun 
introduction to the BASIC language. Free 
catalog and book description brochures. 

Camelot Publishing Company, P. O. Box 
1357, Ormond Beach, FL 32074. 


MPU TROUBLESHOOTING 
NOTES 

Eight new application notes, each describ¬ 
ing the use of logic-state troubleshooting 
instruments to analyze commonly used 
microprocessor systems, the National IMP 
and SC/MP, Intel 4040, 4004, 8008, 8080, 
Fairchild F8, and Motorola M6800, are 
available FREE from Hewlett-Packard. For 
all notes in the series, operation of the 
particular microprocessor is described in 
detail using charts, schematics, reproduc¬ 
tions of maps, oscilloscopes and system 
displays. Request by publication number: 

1. Motorola M6800 (AN 167-9) 

2. Intel 8008 (AN 167-11) 

3. Fairchild F8 (AN 167-12) 

4. Intel 8080 (AN 167-14) 

5. Intel 4004 (AN 167-15) 

6. Intel 4040 (AN 167-16) 

7. National IMP (AN 167-17) 

8. National SC/MP (AN 167-18) 

Inquiries Manager, Hewlett-Packard 
Company, 1501 Page Mill Road, Palo Alto, 
CA 94304. 

CIRCUIT DESIGN LINE 

The E & L Instruments, Inc. catalog 
features their complete line of digital 
electronics and microcomputer learning 
systems and solderless breadboarding equip¬ 
ment. E&L also sells digital electronics 
books and logic probes. Free catalog. 

E&L Instruments, Inc., 61 First Street, 
Derby, CT 06418 


ACCESSORIES CATALOG 

This 24-page catalog offers data storage 
folders and files, racks, cabinets, cassettes, 
disk cartridges, tapes, as well as DEC, DGC 
and HP compatible cables and connectors. 
Also junction panels, extension cables, data 
binders, disk cartridges, and ribbons for all 
major minicomputers. Free. 

Minicomputer Accessories, P. O. Box 
10056, Palo Alto, California 94303. (415) 
969-5678. 


APPLIED TV CATALOG 

Applied TV Research markets equipment 
for closed circuit amateur TV such as 
cameras, vidicon tubes, and a small RF 
modulator kit called a “Pixieverter” which is 
fast becoming popular in amateur com¬ 
puting circles since it permits any TV set to 
be used as a video monitor. ATV has also 
just introduced the ASC-7I Audio Sub¬ 
carrier which lets you add sound to your 
amateur TV setup. Catalog free. 

ATV Research, 13th & Broadway, 
Dakota City, Nebraska 68731 


CALCULATORS 



LIL’ PROFESSOR 
FOR LIL’ KIDS 


The TI “Little Professor,” a calculator- 
based learning aid, contains more than 
16,000 pre-programmed basic math 
problems for children ages 5-9. 

“Little Professor” problems can be 
selected according to degree of difficulty by 
the user. Once the type of problem and 
degree of difficulty is selected, the machine 
presents the problem (with function and 
equal sign) in the large VLED display. The 
user keys in an answer. If correct, the 
complete equation appears for one second, 
and the next problem in sequence is 
displayed. If incorrect, the problem re¬ 
appears. 

If a wrong answer is entered three times, 
the “Little Professor” automatically displays 
the correct answer. The answer remains in 
the display until the user presses the “GO” 
key. If the next problem is also answered 
incorrectly three times, the correct answer 
would again be displayed. 

The “Little Professor” will, after ten 
problems, display a score (number out of ten 
correct). This “score” display would be 
followed by the next set of problems in 
sequence. 

The “Little Professor” has addition, 
subtraction, multiplication and division 
sequences in variable degrees of difficulty. A 
user works at his own speed, and considers 


the machine a game, as well as a learning aid. 

Texas Instruments (Little Professor In¬ 
quiries), P. O. Box 5012, M/S84, Dallas, Tx 
75222. Nelson Brooks (214) 238-4203. 

CALCULATOR SELECTION 
GUIDES 

A new 16-page booklet, The Program¬ 
ming Book — A Guide to Programmable 
Calculators is written for the calculator¬ 
programming beginner interested in learning 
the basics of program-based problem solving 
and pre-purchase calculator evaluation. It is 
also written for the experienced programmer 
as a reference book of the many keyboard 
functions and edit features now available. 

Chapters include an introduction to 
problem solving, steps to writing and using 
effective programs, programming features 
and choosing a programmable calculator. 
(Pub. 5952-6067D) Free. 

A 24-page booklet, What To Look For 
Before You Buy An Advanced Calculator is 
a comprehensive analysis of available types 
of scientific, business and programmable 
calculators. It is designed as a guide for the 
calculator buyer with little or no knowledge 
of available functions, operating languages 
and specialized calculators. 

The booklet studies each characteristic of 
both good and poor calculators, showing the 
reader what traits to look for to make a 
worthwhile investment. Chapters include an 
introduction to advanced calculators; 
operating languages; functions and features; 
programmables; support material and 
calculator construction. Charts are provided 
to aid the reader in understanding both 
keyboard and internal operations. (Pub. 
5952-60S3D) Free. 

Hewlett-Packard, Attn: Inquiries 
Manager, 1000 N.E. Circle Blvd., Corvallis, 
OR 97330. 


MATCHBOOK SIZE 
CALCULATOR 

The Micro-Mini is claimed to be the 
world’s smallest electronic calculator. The 
unit measures 1.675 x 2.375 x 0.5 inches — 
about the size of a matchbook. The 
calculator weighs 1.2 oz, including the silver- 
oxide battery. The unit can add, subtract, 
multiply and divide and has a constant for 
multiplication and division. It has an eight¬ 
digit liquid-crystal display. $29.95. 

Casio, Inc., 15 Gardner Road, Fairfield, 
NJ 07006. (201) 575-7400. 


CLASSMATE IV 

Monroe’s step up from the smaller 
Classmate 88 is termed a microcomputer by 
the manufacturer although it appears func¬ 
tionally to be a programmable calculator. 
Nevertheless, equipped with a mark sense 
card reader; two huge volumes of problems, 
samples, and solutions; and preprogrammed 
cassettes in 12 areas of mathematics, it 
should provide very thorough supplemental 
instruction in all levels of mathematics. 
Classmate IV is designed primarily as a 
learning tool for enhancement of the 
mathematics curriculum, not as a general- 
purpose calculator (or computer). $98 per 
month. Literature free. 

Monroe, The American Road, Morris 
Plains, NJ 07950. 
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SOFTWARE 


SWTP BASIC 

Two BASIC software packages, 4k and 
8 k, are available for the SWTPC 6800 
Computer System. The 4k BASIC requires 
at least 6 k of total memory with 8 k preferred; 
8 k BASIC requires 8 k but 12k is preferable. 

Both packages have immediate mode 
(sometimes called direct or calculator mode) 
that allows statements to be executed 
without line numbers. Programs and data 
may be saved and loaded from cassette or 
paper tape and a USER function provides a 
jump to machine language subroutines. The 
8 k package has extensive string functions 
not usually found in small BASIC inter¬ 
preters. 

SWTP is obviously interested in making it 
easy for people to use their machines and 
have kept the price of software delightfully 
low. 4k BASIC on “Kansas City” format 
cassette with manual is $4.95; on paper tape 
$10.00. The 8 k version is $9.95 on cassette, 
$20.00 on PT. 

Southwest Technical Products Corp., 219 
W. Rhapsody, San Antonio, TX 78216. 


BASIC SIMULATIONS 

Assorted simulation programs in BASIC: 
games, graphics, tutorials, others. Each 
program includes paper tape, listing, and 
ditto master of supplemental reading 
material. Catalog 50c. 

Tamarind Software, Ltd., P.O. Box 302, 
Geneseo, NY 14454. 


READABILITY PROGRAM 

A comprehensive program written to test 
the readability of textbooks and other 
literature has been written in CW BASIC. 
The mainline program consists of 18 
programming statements, supported by 
subroutines occupying 280 lines. The 
computing factors are the Dale-Chall Index 
and the Flesch Index. 

This program has proved to be reliably 
accurate for the open-readability testing 
schema. Selected vocabulary can easily be 
added to improve the accuracy of the test 
for various academic disciplines. 

Larry C. Taylor, 5269 Old Franklin 
Road, Grand Blanc, Michigan 48439. (313) 
694-7077. 


BASIC-PLUS-2 

An extended BASIC-PLUS (which was 
extended over DEC’S original extended 
BASIC — should this be Extended 3 
BASIC?) is now available for three POP-11 
operating systems: RSTS/E, RSX-11M, 
and IAS. Improvements over BASIC-PLUS 
include the speed optimization, better 
debugging capabilities, and access to exter¬ 
nal subroutines. The goodies in BASIC- 
PLUS itself are too numerous to list but a 
free brochure is available. 

Digital Equipment Corp., Education 
Products Group, Maynard, MA 01754. 


STAR TREK 



ENTERPRISE T-SHIRT 

A beautiful midnight blue T-Shirt with a 
large detailed Enterprise and stars design in 
silver is available from Creative Computing . 
No wording of any kind appears on the shirt. 
$4.00 postpaid from Creative Computing, 
P.O. Box 789-M, Morristown, NJ 07960. 
Individual orders prepaid only. 

STAR FLEET OUTPOST 

Carries Star Trek and science fiction 
articles including T-shirts, buttons, posters, 
photos, slides, games, models, jewelry, 
patches, puzzles, books, comics, beach 
towels, etc., etc. 

Star Fleet Outpost, 291 Franklin Ave., 
Nutley, NJ 07110. (201) 661-5039. 

BUTTONS AND STUFF 

Wide selection of Star Trek, reflective, 
and custom-made photo buttons. Catalog 
25c. 

Len Katz, 109-14 Ascan Ave.; Forest 
Hills, NY 11375. (212) 544-3019. 

STAR TREK GALORE 

Photos, lithographs, patches, buttons 
(some very unique ones), jewelry, badges, 
etc. Catalog 25c. 

Star Trek Galore, 436 E. Orange Ave., 
Longwood, FL 32750. 

FEDERATION TRADING POST 

Bumper stickers, slides, toys, games, color 
and B&W photos, buttons, posters, books, 
iron-ons, fanzines. Catalog S.A.S.E. 

The Federation Trading Post, 2556 
Telegraph Ave., Berkeley, CA 94704. (415) 
548-7332. [East coast retail shop at 210 E. 
53rd St., New York, NY 10022 (212) 751- 
6716.] 

T.K. GRAPHICS 

Claims to be the world’s largest Star Trek 
and science fiction bookseller and we have 
no reason to doubt the claim. Books from 
major, minor, and unknown publishers. 
Huge catalog free! 

T.K. Graphics, Inc., P.O. Box 1951, 
Baltimore, MD 21203. 


BASIC STAR TREK GAME 

One of the first Star Trek computer games 
in BASIC to appear widely was actually 
mislabeled SPACWR (Spacewar) in 101 
BASIC Computer Games. It was designed 
for BASIC-PLUS on RSTS-ll but can be 
easily modified for other versions of BASIC. 
101 Games is available for $7.50 plus 75c 
postage from Creative Computing, P.O. Box 
789-M, Morristown, NJ 07960. 

Individual orders prepaid only. 

NOVA ENTERPRISES 

Star Trek and general science fiction 
books, by major publishers, but also many 
limited editions: 1500 titles! LP records, T- 
shirts, program books, conflict simulation 
games, many unusual items. Catalog 50c. 

Nova Enterprises, P.O. Box 149, Parkville 
Station, Brooklyn, NY 11204. (212) 871- 
0646. 

APRIL PUBLICATIONS 

Star Trek I.D. cards, business cards, trivia 
games books, buyers guide to all the stores, 
certificates and diplomas. Order sheet 
S.A.S.E. 

April Publications, 88 New Dorp Plaza, 
Staten Island, NY 10306. 

STARFLEET COMMAND 

Uniforms, phasers, communicators, 
tricorders, other props, posters, film clips, 
books, models, records, etc. Catalog 
S.A.S.E. 

Starfleet Command, Inc., P.O. Box 1276, 
Thousand Oaks, CA 91360. 



COMPUTER IMAGES 

A new set of 7 extensively detailed 
computer images of Star Trek people is now 
available from Creative Computing. (The 
new images have solid black borders — the 
old ones had no borders). Kirk, Spock, 
McCoy, Scott, Uhura, Sulu and the Enter¬ 
prise. 8/2 x 11, heavy stock. $1.50 per set 
postpaid. Creative Computing, P.O. Box 
789-M, Morristown, NJ 07960. 

Individual orders prepaid only. 

LINCOLN ENTERPRISES 

Lincoln Enterprises offers Star Trek 
memorabilia ranging from scripts and film 
clips to postcards and bumper stickers. Free 
catalog also contains Kung Fu, Questor, and 
Genesis II stuff. 

Lincoln Enterprises, PO Box 69470, Los 
Angeles, CA 90069 


When writing to companies, please mention Creative Computing. 
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ORGANIZATIONS 


COMPUTER ARTS SOCIETY 

The Computer Arts Society (CAS) was 
launched into existence with EVENT ONE 
at the Royal College of Art in 1969. As 
regards the Society’s name, Alan Sutcliffe, 
Chairman of CAS since its inception, 
remarked in Page 13: “Some attitudes were 
agreed by those of us who first met... to talk 
about forming the Society. They were 
attitudes of neutrality and inclusiveness. 
That is why we chose the commonplace 
name of the society, even while agreeing that 
the term Computer Art was to be 
deprecated. It is still convenient shorthand 
for ‘creative work in which a computer has 
been used.’” 

In 1971, CAS established a policy of 
awarding honorary life memberships in the 
Society. John Whitney, Sr. (1971), Iannis 
Xenakis (1972), and Edward Ihnatowicz 
(1973) are the first three artists to be so 
honored. 

The main communication of CAS is its 
newsletter, PAGE, which is published eight 
times each year. This newsletter contains 
commentary, reports, short articles, book 
reviews, and miscellaneous items related to 
the use of the computer in the arts. Most of 
the issues are published in England, but the 
membership is spread throughout the world. 

U.S. and Canadian members of CAS also 
receive a single sheet bi-monthly announce¬ 
ment entitled HA PPENINGS; its purpose is 
to announce local shows, lectures and other 
events. 

The Society aims to encourage the creative 
use of computers in the arts and allow the 
exchange of information in this area. 
Membership is open to all at £2 or $6 per 
year, students half price. 

Alan Sutcliffe, 4 Binfield Road, 
Wokingham, Berkshire, England. 

U.S. Branch (CASUS) Coordinator: Kurt 
Lauckner, Mathematics Department, 
Eastern Michigan University, Ypsilanti, 
Michigan 48197, U.S.A. 



KIM USER GROUP 

New KIM User Group initiates the “Kim- 
1 USER NOTES” to act as a vehicle for user 
exchange of hardware and software ideas 
and experiences with interfacing peripherals. 
All KIM-1 users are encouraged to join and 
share information. 

Mr. Eric Rehnke, Apt. 207, 7656 Broad¬ 
view Road, Parma, Ohio 44134 


MISCELLANEOUS 


EARTHWATCH EXPEDITIONS 

Looking for a different, fascinating, and 
challenging vacation? Maybe Earthwatch is 
for you. They are a clearinghouse that help 
scientists who need people and funds to 
mobilize expeditions by making them 
available to interested members of the 
public. Those who participate share costs. 
The opportunities are varied: natural 
sciences, marine sciences, conservation, 
medicine, the arts, and the humanities. 
Anyone can apply, age 16 to 75. It’s an 
opportunity to get involved, to be useful, and 
to give something back. And part of the cost 
is tax-deductible. 

Over 40 expeditions were offered in 1976, 
most 2 to 4 weeks with teams of 5 to 20 
members. Most operated under bivouac 
conditions. Examples: Study of volcanoes in 
the Mexican volcano belt, 2 wks., $690. 
Archaeological dig in Tell Hesban, Jordan, 3 
wks., $690. Recovery of animal skeletons. 
Natural Trap, Wyoming, 3 wks., $690. Study 
of Berrybrae Stone Circle, Scotland, 3 wks., 
$725. Study of beach erosion. Cape Cod, 2 
wks., $525. Transportation not included in 
price. Free expedition catalog. 

Earthwatch, 68 Leonard St., Belmont, 
MA 02178. (617) 489-3030. 


COMPUTER PHILATELY 

A group of stamp collectors have put 
together a list of stamps relating to com¬ 
puters. The list contains more than 130 
stamps. Free, but include self-addressed 
stamped envelope with 24c postage on it. 

Robert V. Boos, 66 Crescent St., 
Hicksville, NY 11801. 



MARS PHOTOS 

B&W and color photos of Mars are 
available from the official NASA 
photography contractor. Send a clipping 
from the newspaper or magazine of the 
photo you want plus $ 1.75 for an 8x10 B&W, 
$5.00 for color. 

Bara Photographies, P.O. Box 486, 
Bladensburg, MD 20710. 


YOU PRINT 
ANYTHING 

For $4.50 we furnish a blank data 
card in IBM beige on a navy blue T- 
shirt (sizes S,M,L,XL). Instructions 
and an indelible pento "punch"the 
holes come with each order. The 
possibilities are indeed finite but 
some are most amusing. 

OUTER PRODUCTS 

Dept. C, Box 88 
Lafayette Hill, PA 19444 



Include 500 postage and handling. (Foreign 
orders, money order only.) Write for our free 
catalogue of other shirts. 


Plant a THINK TANK anywhere 
and watch the minds growl 


honie-office-school-park-club-churches-laboratory 



Unique instructional games designed by university 
professors to make learning fun through brainto* 
brain action. Beginning games can be mastered by 
young children—final games will challenge intelli¬ 
gent adults. These are the famous GAMES FOR 
THINKERS from WFF ’N PROOF Publishers. 


WFF ’N PROOF (logic) 13.00* 

QUERIES ’N THEORIES (logic) 13.00* 

EQUATIONS (mathematics) 10.00* 

ON-SETS (set theory) 10.00* 

PROPAGANDA (social studies) 11.00* 

ON-WORDS (word structures) 10.00* 

CONFIGURATIONS (geometry) 6.75* 

TRI-NIM (problem solving) 5.75* 

REAL NUMBERS (arithmetic) 2.25* 

WFF (beginner’s logic) 2.25* 

QWIK-SANE (topology puzzle) 2,25* 

TAC-TICKLE (pure strategy) 1.75* 

TEACHERS MANUAL 1.25* 

THINKERS BOOKENDS 16.00* 

Complete 12-Kit THINK TANK & Teachers Manual 
with bookends (save $10.75) 94.50* 

without bookends (save $4.75) 84.50* 


* Includes postage and handling charges 

Order from: WFF ’N PROOF 
1490- DD South Blvd. 

Ann Arbor, Mi 48104 

Fully guaranteed. Dealer inquiries invited. 


Gifts that are a COMPLIMENT to receive! 
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MICROCOMPUTER 

PROGRAMMING COURSE 

FREE description and outline of MODU-LEARN™ Home 
Study Course in Microcomputer Programming. Hundreds of 
pages of text with examples, problems and solutions. Pre¬ 
pared by professional design engineers using systematic 
software design techniques, structured program design, and 
practical examples from real microcomputer applications. 
Presented in a modular sequence of ten lessons oriented for 
the engineer, technician or hobbyist beginning to need pro¬ 
gramming skills. Includes background material on micro¬ 
computer architecture, hardware/software tradeoffs, and 
useful reference tables. Much of this information has been 
available only through costly seminars. Now you can study 
this complete course at home at your own pace for only 
$49.95. Send for FREE descriptive brochure now. 

I nnmAI 711CStierlinRd 

Mountain View, CA 94043 
SERVICES INCORPORATED (415) 965-8365 


BUY-SELL-RENT 

Teletypes—Telex—TWX—C R T 
Couplers—Decwriters—Terminals 
DATA RENTALS/SALES, INC 
2919 So. La Cienega Blvd. • Culver City, Calif. 90230 
Phone (213) 559-3822 


MURPHY’S LAWS! 

Incomparable “scientific” wit. Colorfully 
lithographed on 8" x 10" heavy Parchtext 
for framing. A great business or personal 
gift! Only $3 (4/$10). Four Corners 
Press, Dept. CCA. Hanover, Mass. 
02339. 


COMPUTER GAMES! 


I 


Fantastic collection of 101 computer games in BASIC, each 
one with a complete listing, sample run, and write-up are con¬ 
tained in the book, 101 BASIC Computer Games edited by 
David Ahl. Over 30,000 copies sold! 248 pages, paperback. 
$7.50 plus 754 handling ($8.25 total). 

Creative Computing, P.0. Box 789-M, Morristown, NJ 
07960. 
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PROFESSIONAL PROGRAMMING TOOLS 


GOBI 


BY MAIL ORDER. FREE CATALOG: 
HEXCO, INC. . BOX 55588-C . HOU, TX 77055 


'microcomputers' 

— Computers for People — 

IMSAI 8080 

At Special Introductory Prices 


1-8080 Kit with 22 Slot Mother.$550 

• Add $9 each for shipping and handling 

• New York residents add Sales Tax 

• Send check or money order for full amount 
(Allow 3 weeks for personal checks.) 

WETAKEMASTERCHARGE 
ORBANKAMERICARD 


Write: 


FOR MAIL AND PHONE ORDERS 

For orders, information or special prices 
on all IMSAI products 

Call: (315) 637-6208 


computer 

enterprise/ 

P.O. Box 71 • Fayetteville, N.V. 13066 

Ask for Our Special Price Sheet. 


DIRTY OLD MAN? 

SPICY FUN GIFT! 

Become a CERTIFIED dirty old man! 
Great fun . . . hilarious gift! 8" x 10" 
certificate suitable for framing plus 
“surprise" item. Send $4 (3 for $10) 
to: Four Corners Press, Dept. CCB, 
Hanover, Mass. 02339. 
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COMPUTER CLUB 
DIRECTORY UPDATE 

CHESAPEAKE MICROCOMPUTER CLUB, INC. 
(CHAPTERS) 

General Information 
Richard Kuzmack 
(703) 821-2873 

MARYLAND 

WHEATON CHAPTER 
Mani Alexander 
(301) 946-4120 
LAUREL CHAPTER 
Dan Messina 
(301) 766-3202 
BALTIMORE CHAPTER 
Phil Sticha 

(301) 682-6000 ext. 304 

WASHINGTON D. C. 

WASHINGTON AMATEUR COMPUTER 
SOCIETY (WASHINGTON CHAPTER) 

Bob Jones 

(202) 537-1984 after 10:00 P.M. 

VIRGINIA 

RESTON CHAPTER 
Andrew Convery 
(703) 860-1879 
McLEAN CHAPTER 
Carlyle Reeder 
(703)471-5600 
RICHMOND CHAPTER 
Hugh Melton 
(804) 285-2452 
ALEXANDRIA CHAPTER 
Richard Rubinstein 
(703) 768-4847 

(No name club) 
c/o Jim Henley 
420 Bancroft Ct., #8 
Rockford, IL 51107 
(815)399-6558 

GREATER BOSTON COMPUTER USER'S 
GROUP 

c/o Steven Hain 
40 Wilshire Drive (Door 2) 

Sharon, MA 02067 

MINNESOTA COMPUTER SOCIETY 
c/o Jean Rice 
Box 35317 

Minneapolis, MN 55435 

NIAGRA REGION COMPUTER GROUP 
c/o Chuck Fischer 
355 South Creek Drive 
Depew, NY 14043 
(716) 681-1597 

WILKES COLLEGE COMPUTER CLUB 
c/o Eric Jansen, Math Dept. 

Wilkes College 
Wilkes-Barre, PA 18703 

SAINT THOMAS DISTRICT 
HIGH SCHOOL COMPUTER CLUB 
1025 Braddock Avenue 
Braddock, PA 15104 


HOUSTON AMATEUR MICROCOMPUTER 

CLUB (HAMCC) 

c/o David M. Fogg, President 

4223 S. W. Freeway #203 

Houston, TX 77207 

(713) 626-2935 

ROANOKE VALLEY COMPUTER CLUB 
c/o Lee Yosafat 
2026 Wynmere Drive SW 
Roanoke, VA 

DURANT CLUB 
c/o James S. White 
901 South 12th St. 

Watertown, Wl 53094 


CANADA 

TORONTO REGION OF COMPUTER 
ENTHUSIASTS (TRACE( 
c/o Harold G. Melanson 
Box 545 

Streetsville, Ontario L5M 2C1 

AMATEUR MICROPROCESSOR CLUB 

OF KITCHNER-WATERLOO 

c/o Ed Spike 

Electrical Engineering 

University of Waterloo 

Waterloo, Ontario N2L 3G1 



Without our software, 
we’re just another flasher. 


Let’s face it. No microcomputer is 
worth a dime if you can’t make 
it work. Even E&L’s Mini-Micro¬ 
designer would be just a “light 
flasher” if it weren’t for our soft¬ 
ware system. 

But the fact is that our tutorial soft¬ 
ware is the best in the business. 
Not just a pathetic rehash of chip 
manufacturers’ specifications. But 
a clearly written, step-by-step in¬ 
struction that teaches you all about 
the microcomputer. How to pro¬ 
gram it, how to interface it, how to 
expand it. 

The teaching material is written by 
Rony/Larsen/Titus (authors of the 
famous Bugbooks). It’s called Bug- 
book V. And it teaches through ex¬ 
periments designed specifically to 
get you up to speed on our Mini- 
Microcomputer (MMD-1). And you 
don’t need any prior knowledge of 
digital electronics! 


The best news? E&L’s MMD-1 costs 
only $380 in kit form, including all 
software and teaching material. 
Send your check or Money Order 
today (or complete BankAmeri- 
card/Master Charge information). 
We ll pay shipping charges any¬ 
where in continental US. 


E&L INSTRUMENTS, INC. 

J] Circuit Design Aids 

61 First Street, Derby, Ct. 06418 
(203) 735-8774 


Order directly from one of 
our stocking representatives. 

Los Angeles, CA (213) 377-0975 
San Francisco, CA (415) 961-2828 
Woodbridge, CT (203) 397-1461 
Denver, CO (303) 744-2501 
Orlando, FL (305) 351-1841 
Chicago, IL (312) 956-8090 
Kansas City, KS (913) 649-8952 
New York, NY (201) 467-8585 
Syracuse, NY (315) 699-2651 
Dayton, OH (513) 222-0011 
Philadelphia, PA (215) 723-8733 
Dallas, TX (214) 690-4004 
Fairfax, VA (703) 273-1803 
Seattle, WA (206) 938-4166 


28 


CREATIVE COMPUTING 











A Creative Computing Equipment Profile.... 




TELETYPE MODEL 43 
TERMINAL 


by David H. Ahl 


From the people who brought the world the slow and 
noisy, but incredibly versatile ASR 33, we now have, some 
600,000 ASR 33's and 1 0 years later, the fast, quiet, more 
versatile Model 43. 

The Model 43 is initially available in only a KSR version 
(keyboard send-receive, i.e., no paper tape or local storage). 
Presumably at some future point, local storage will be an 
option. 

The KSR 43 operates at 10 or 30 characters per second 
with corresponding transmission speeds of 110 or 300 
baud, switch selectable. It prints sideways on 12" wide 
paper using a very clever 7x9 dot matrix to provide 132 
character width across the paper in 10". In other words, 
horizontal character spacing is 13.2 per inch; lines are 
spaced vertically at 6 per inch. The almost 2 to 1 horizontal 
to vertical character spacing should allow some very good 
graphics and plotting. The 7 x 9 dot matrix printer also 
allows a full 94 ASCII code character set (upper and lower 
case) and is very legible. The 12" wide by 8 I/ 2 " long pinfeed, 
fan fold paper can be trimmed to standard 8 V 2 x 11" by re¬ 
moving the perforated margins thus making the output easy 
to bind or file. 

The solid state keyboard has the same layout as an office 
typewriter so it can be readily used by anyone who can type. 
A built-in buffer absorbs momentary keyboard bursts. Using 
control keys, the keyboard can generate all 128 ASCII code 
combinations. 

A clever keyboard feature is a “CAPS LOCK" key that 
functions similar to the “SHIFT" key, but with one important 
advantage. When it is locked (depressed), it causes capital 
letters to be generated without having to operate the SHIFT 
key but also automatically generates numerics and other 
unshiftdd characters. 

A mode select key allows half or full duplex operation. 
There is also a parity on/off key, and an interrupt key. An 
automatic print test key verifies printer operation by 
causing all 94 ASCII characters and a special parity error 
symbol to be printed. 

Additional features include last character visibility, on¬ 
line back space, on-line margin settings, automatic carriage 
return/line feed on received data, and continuous line feed. 

The KSR 43 has a 103-compatible data set integrated 
right in the unit with automatic answer capability. 

Reliability of the KSR 43 should be excellent. It has built- 
in self diagnostics, component modularity (no more hours of 
digging into a messy boar's nest to replace a key contact), 
and state-of-the-art MOS circuitry. 

The KSR 43 is amazingly compact measuring 18" wide x 
21" deep x bVi" high and weighing in at 30 lbs. The housing 



is an attractive off-white and charcoal grey. Optional 
accessories include pedestal and copyholder. 

Major entries in the medium-speed ASCII printing 
terminal field include the DEC LA-36 DECwriter II, GE 
Terminet 30, Tl Silent 700 and a new entry from Data 
General. It appears that Teletype has put together a package 
in the Model 43 that will be a real winner in this competi¬ 
tive field. 

Currently, the KSR 43 is available only from four Bell Sys¬ 
tem Operating Companies but will soon be tariffed in all 
companies. A variety of pricing options are available 
ranging from straight rental (approx. $90 per mo.) to various 
two-tier (front-loaded) plans. As of this writing there are no 
announced plans for outright sale of the unit by Teletype 
Corp.; for now you'll have to turn to your local phone 
company. 


JAN FEB 1 977 
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How I Built an IMSAI 8080 

With Solder, Luck, and 

Very Little Help From the Manual 

by 

Steve North 

Newfoundland, New Jersey 


It's interesting to consider that amateur computer kit 
building took off only a few years ago with the introduction 
of the Altair 8800, and now it's possible to buy not only 
Altair-compatible boards from second sources, but also 
entire systems which resemble the Altair but hopefully 
feature some design improvements. One of these is the 
IMSAI 8080. After looking at ads that read, "Altair Good, 
IMSAI Better!" for a few months (I couldn't decide if they 
were trying to conserve words or if the ad was written by a 
Japanese ad agency) I finally succumbed and bought an 
IMSAI through a local computer store. 

A basic, no-frills IMSAI consists of a CPU card, memory, 
front panel, power supply, motherboard, and chassis. The 
physical construction of the IMSAI seems simpler than that 
of other kits such as a Heathkit stereo, or, ahem, the 
IMSAI's very popular competitor. It takes about 40 hours to 
assemble an IMSAI if you do a slow, careful job. Most of this 
time is spent soldering parts to printed circuit boards. 

The motherboard, into which the other boards in the 
system are plugged, runs from front to back on the left-hand 
side of the cabinet. The power supply is located on the right 
side of the cabinet. All the power supply components 
including a very hefty transformer and the filtering 
capacitors are mounted on a printed circuit board. 
(Apparently the power supply in my IMSAI is a recent 
revision because IMSAI is still showing the old power 
supply in their advertisements.) 

To connect the front panel to the system bus, IMSAI just 
runs the motherboard out under the front frame and so the 
front panel plugs into the motherboard and a small ribbon 
cable connects the front panel to the CPU. A "sandwich" 
consisting of layers of plastic, paper, and a photographic 
mask, is blotted with spacers to the front panel and bears 
the legends for the switches and LEDs. No jumpers are 
required on any of the PC boards. 


For instance, after assembling the 
CPU board according to the instruc¬ 
tions, you have an inductor and a 
resistor left over, which weren't 
mentioned in the instructions. 


So, a kit like this should be a snapto build, right? Well, not 
quite. It seems to be understood these days that someone 
building a computer kit should have typical kit-building 
skills — ability to solder, identify parts, and follow 
directions. Nevertheless IMSAI doesn't make things too 
easy for you. For instance, after assembling the CPU board 
according to the instructions, you have an inductor and a 
resistor left over, which weren't mentioned in the instruc¬ 
tions. Since the inductor appears in the assembly diagram 
and in the photograph of the finished board, it's logical to 


assume that IMSAI just forgot to mention it in the 
instructions. That leaves you with a resistor, which is in the 
assembly diagram, and is in the schematic of the CPU 
board, but which isn't in the photograph of the finished 
board. I installed it anyway. 

There are other major slipups in the manual. The 
instructions describing installation of the front panel 
switches were hopeless, but the process is simple enough 
to figure out from studying the diagrams and photographs. 
In the section on the construction of the power supply, 
you're told to bend the leads of some rectifier diodes so that 
they will stand upright on the board, cathode down, and 
then install them as shown in a diagram. But if you install 
the diodes as shown, two will be in backwards! A quick 
comparison with the schematic and photographs reveals 
the correct installation. How about that! A manual that 
helps you blow up your computer! Another less serious 
blunder in the instructions is the labeling of the filtering 
capacitors "Cl -C4" in the instructions, and "CO-C3” in the 
assembly diagram. 


Finally I had the IMSAI finished 
and turned it on. Would it work? 


The first page of the manual lists in red ink all the things 
not to do, if you don't want your warranty voided. One of 
these items reads, "Do not leave out any construction step, 
including taping of the power traces." That's funny, 
because nowhere in the manual did it say anything about 
taping power traces. Hopefully this instruction is merely a 
reference to the old power supply. If not, readers desiring to 
know how it feels to void your IMSAI warranty in front of 
thousands of people can write to Steve North, c/o Creative. 

I never did figure out how IMSAI expected you to cut little 
holes, W diameter, in the photographic mask that goes 
over the front panel. It's pretty hard to do with a kitchen 
knife or a pair of scissors! IMSAI really should trim the mask 
for its customers, since it is a little difficult and it is 
important to the appearance of the finished product. 

Finally I had the IMSAI finished and turned it on. Would it 
work? Of course not! The LEDs that indicated what was 
happening on the data bus stayed on all the time, and did 
strange things when the system ground was touched. The 
address bus LEDs seemed to work nicely and increment on 
an Examine-Next or Deposit-Next. I had a very expensive 
16-bit binary counter! 

Probably someone reading this right now knows exactly 
what the problem was. Not being especially good (Read, 
"Not any good") at debugging I took the system down to my 
computer store where the owner tried out a newly 
assembled front panel board in my computer. 'Well/ he 
said, 'at least there's good news. I have a front panel that 
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works.' I was delighted. Anyway, the dealer advised me to 
send the board back to IMSAI, which I did. It came back two 
months later. It only took a month to construct the 
computer! I'll have to order something from IMSAI and take 
two months to pay. 

Once reunited with the wayward front panel, the IMSAI 
ran perfectly. There are two checkout programs in the 
manual, explained in great detail. The first reads from the 
front panel sense switches and displays the data on the 
programmed output port also on the front panel. A minor 
variation of this program complements the data before it is 
displayed. The second program is a game called "Kill the 
Rotating Bit" which is played with the little blinky-lightsand 
the sense switches. 

IMSAI also includes two other books with the system. 
One of these is Adam Osborne's An Introduction to 
Microcomputers , which discusses the programming of 
microcomputers in general. The other is the Intel 8080 
Microcomputer Systems User's Manual, a book of informa¬ 
tion on the inner workings of the 8080, the 8080 instruction 
set, and specs on other chips in the series. Apparently 
IMSAI decided to include these books rather than try to 
explain how to program their system in their manual. 
However, the IMSAI manual does contain several pages of 
information on how each board works and a nice explana¬ 
tion of what the switches and LEDs on the front panel 
indicate. 

The only problem reported with correctly assembled 
hardware is that noise on the 110 VAC trace running on the 
front panel to the on-off switch interferes with the 
operation of the deposit one-shot. Several fixes have been 
suggested, one of which is the installation of a Pi-filter on 
the A.C. line, which is already present on my power 
supply. Now if IMSAI could just bring their documentation 
and support up to the level of their hardware .... 

Despite a manual which was probably written by 100 
monkeys pounding on 100 typewriters day and night 
(actually that's being a little harsh) and the blinding speed of 
IMSAI's service department, the IMSAI 8080 is still a 
worthwhile, cleanly designed system. Now if I could just 
afford 65K of memory! 


Card Edge Guides and ^ 
Edge Connector (EXPM)\ 


Ten cut-outs 
for mounting 
EIA connectors 
for I/O cables . 

Microprocessor 
Board (MPU-A) 


BE CAREFUL OF RFI AND 
TVI FROM YOUR CPU 

J 

The title might sound like a mouthful of buzzwords but 
your neighbors will be calling you other words if you're not 
careful of this problem. Namely, that some of the "naked" 
(one board, no cabinet) microcomputers and even the ones 
in cabinets when the cover is off put out some interference 
signals in many frequency ranges. The reason for this is 
that the digital signals are, of course, square wave pulses 
occurring at different cycle rates. Furthermore, a square 
wave can be thought of as a summation of harmonically- 
related sine waves, the high-order harmonics of which can 
cause RFI and TVI. 

Several solutions suggest themselves. 1) Use your 
system in a cabinet whenever possible. If yours is a one 
board system, mount it in a metal chassis. 2) Construct a 
shield out of extremely fine screening (coarse screening 
provides little or no protection). 3) Use a large filter on the 
AC line. 


TEN WAYS TO SPOT A 
COMPUTER EXPERT 



Cooling 
Fan (EM) 

28-ampere 
Power Supply 
(PS-28) 


22-slot Mother 
Board (EXP-22) 


Front Panel and its 
Control Board (CP-A) 


Chassis with 
sturdy card cage 
and 22-card capacity 


Blow up view of the IMSAI 8080 from the manufacturer's 
catalog. Available for $1.00 from IMS Associates, Inc., 
14860 Wicks Blvd., San Leandro, CA 94577. (415) 483- 
2093. 


by 

Chuck McMichael 
158 Freeport Rd. 
Butler, Pa. 16001 


1) Does he talk a lot about hardware 
without being able to tell the difference 
between a gasket and a hexagonal lug 
nut? 

2) Does he often use the word "batch ," 
while failing to follow it with the phrase 
"of cookies"? 

3) Does he claim to know several 
languages, none of which are taught by 
the Berlitz School of Home Instruction? 

4) Does he often use the expression 
garbage in—garbage out, even when he's 
not eating at the cafeteria? 

5) When playing cards, does he turn 
pale and shudder each time someone 
says "shuffle the deck"? 

6 ) a) Does he print a lot, using capital 
letters? 

b)Does he spell funny, taking 
words like "cat" and "square root" and 
making them into "KAT" and "SQRT"? 

7) When asked to name his favorite 
program, does he choose RANDU instead 
of Happy Days? 

8 ) While making Christmas wreaths 
out of computer cards, does he stop to 
read what they say? 

9) If you tell him you've ruptured a disk, 
does he ask what was stored on it? 

10) Does he say "line" or "queue"? 
Whereas most people say "line," an 
expert will say "queue"; you can take this 
as a cue that computers are his line. 


JAN FEB 1 977 
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Computer Games 

David H. AM. An anthology of games 
and simulations—from Acey-Deucey to 
Yahtzee, all in the BASIC language. 
Contains a complete listing, sample run, 
plus a descriptive write-up of each game. 
Our most popular book! Large format, 
248 pp. $7.50 [6C] 


What to Do After 
You Hit Return 

Another collection of games and 
simulations—all in BASIC—including 
number guessing games, word games, 
hide-and-seek games, pattern games, 
board games, business and social science 
simulations and science fiction games. 
Large format. 158 pp. $6.95 [8A] 

Fun & Games 
with the Computer 

Ted Sage. “This book is designed as a 
text for a one-semester course in com¬ 
puter programming using the BASIC 
language. The programs used as il¬ 
lustrations and exercises are games 
rather than mathematical algorithms, in 
order to make the book appealing and 
accessible to more students. The text is 
well written, with many excellent sample 
programs. Highly recommended.” — The 
Mathematics Teacher 351 pp. $6.95 [8B] 

Game Playing 
With the Computer, 

2nd Ed. 

Donald Spencer. Over 70 games, puzzles, 
and mathematical recreations for the 
computer. Over 25 games in BASIC and 
FORTRAN are included complete with 
descriptions, flowcharts, and output. 
Also includes a fascinating account of the 
history of game-playing machines, right 
up to today's computer war games. Lots 
of “how-to” information for applying 
mathematical concepts to writing your 
own games. 320 pp. 1976 $14.95 [8S] 


So you ’ve got a 
personal computer. 

Now what? 


Creative Computing Magazine 

So you’ve got your own computer. Now what? Creative Computing is chock full 
of answers — new computer games with complete listings every issue, TV color 
graphics, simulations, educational programs, how to catalog your LPs on 
computer, etc. Also computer stories by Asimov, Pohl, and others; loads of 
challenging problems and puzzles; in-depth equipment reports on kits, terminals, 
and calculators; reviews of programming and hobbyist books; outrageous 
cartoons and much more. Creative Computing is the software and applications 
magazine of personal and educational computing. Bi-monthly. 

1 -year sub’n $8.00 [ I A], 3- years $21.00 [ IB], sample copy $ 1.50 [ 1C] 

Problems For 
Computer Solution 

Gruenherger & Jaffrav. A collection of 
92 problems in engineering, business, 
social science and mathematics. The 
problems are presented in depth and 
cover a wide range of difficulty. Oriented 
to Fortran but good for any language. A 
classic. 401 pp. $8.95 [7A] 

A Guided Tour of 
Computer Programming 
In Basic 

Tom Dwyer and Michael Kaufman. 
“This is a fine book, mainly for young 
people, but of value for everyone, full of 
detail, many examples (including 
programs for hotel and airline reser¬ 
vations systems, and payroll), with much 
thought havifig been given to the use of 
graphics in teaching. This is the best of 
the introductory texts on BASIC.”— 
Creative Computing Large format. 156 
pp. $4.40 [8L] 


Problem Solving With 
The Computer 

Ted Sage. This text is designed to be used 
in a one-semester course in computer 
programming. It teaches BASIC in the 
context of the traditional high school 
mathematics curriculum. There are 40 
carefully graded problems dealing with 
many of the more familiar topics of 
algebra and geometry. Probably the 
most widely adopted computer text. 244 
pp. $6.95 [8J] 

A Simplified Guide to 
Fortran Programming 

Daniel McCracken. A thorough first text 
in Fortran. Covers all basic statements 
and quickly gets into case studies ranging 
from simple (printing columns) to 
challenging (craps games simulation). 
278 pp. $8.75 [7F] 


The Best of Creative 
Computing — Vol. 1 

David AM, ed. Staggering diversity of 
articles and Fiction (Isaac Asimov, etc.), 
computer games (18 new ones with 
complete listings), vivid graphics, 15 
pages of “foolishness,” and comprehen¬ 
sive reviews of over 100 books. The book 
consists of material which originally 
appeared in the First 6 issues of Creative 
Computing (1975), all of which are now 
out of print. 324 pp. $8.95 [6A] 


Understanding Solid 
State Electronics 

An excellent tutorial introduction to 
transistor and diode circuitry. Used at 
the TI Learning Center, this book was 
written for the person who needs to 
understand electronics but can’t devote 
years to the study. 242 pp. $2.95 [9A] 


BYTE Magazine 

If you are considering a personal com¬ 
puting system now or later, BYTE 
provides a wealth of information on how 
to get started at an affordable price. 
Covers theory of computers, practical 
applications, and of course, lots of how¬ 
to build it. Monthly. 1-Year sub’n$12.00 
[2A], 3-Ycars $30.00 [2B] 

Games & Puzzles 
Magazine 

The only magazine in the world devoted 
to games and puzzles of every kind — 
mathematical. problematical, 
crosswords, chess, gomoko, checkers, 
backgammon, wargames. card games, 
board games, reviews, competitions, and 
more. Monthly. 1-Yearsub'n $12.00[3A] 

Games With The 
Pocket Calculator 

Sivasaiiam Thiagarajan and Harold 
Stolovitch. A big step beyond tricks and 
puzzles with the hand calculator, the two 
dozen games of chance and strategy in 
this clever new book involve two or more 
players in conflict and competition. A 
single inexpensive four-banger is all you 
need to play. Large format. 50 pp. $2.00 
[8H] 

Games, Tricks and 
Puzzles For A Hand 
Calculator 

Wally Judd. This book is a necessity for 
anyone who owns or intends to buy a 
hand calculator, from the most 
sophisticated (the H P65, for example) to 
the basic “four banger.” 110 pp. $2.95 
[8D] 


Computer Lib/ 

Dream Machine 

Ted Nelson. This book is devoted to the 
premise that everybody should under¬ 
stand computers. In a blithe manner the 
author covers interactive systems, ter¬ 
minals. computer languages, data struc¬ 
tures, binary patterns, computer 
architecture, mini-computers, big com¬ 
puters, microprocessors, simulation, 
military uses of computers, computer 
companies, and much, much more. 
Whole earth catalog style and size. A 
doozy! 127 pp. $7.00 [8P] 

Computer Power and 
Human Reason 

Joseph Weizenhaum. In this major new 
book, a distinguished computer scientist 
sounds the warning against the 
dangerous tendency to view computers 
and humans as merely two different 
kinds of “thinking machines.” Weizen- 
baum explains exactly how the computer 
works and how it is being wrongly 
substituted for human choices. 300 pp. 
$9.95 [8R] 


BASIC Programming 
2nd Ed 

Kemeny and Kurtz. “A simple gradual 
introduction to computer programming 
and time-sharing systems. The best text 
on BASIC on almost all counts. Rating: 
-Creative Computing. 150 pp. $8.50 

[7EJ 


Artist and Computer 

Ruth Leavitt, ed. Presents personal 
statements of 35 internationally-known 
computer artists coupled with over 160 
plates in full color and black & white. 
Covers video art, optical phenomena, 
mathematical structures, sculpture, 
weaving, and more. 132 pp. $4.95 [6D] 
Cloth cover $10.95 [6E] 


Build Your Own 
Working Robot 

David Heiserman. Complete plans, 
schematics and logic circuits for building 
a robot. Not a project for novices, this 
robot is a sophisticated experiment in 
cybernetics. You build him in phases and 
watch his capabilities increase and his 


Microprocessors 

A collection of articles from Electronics 
magazine. The book is in three parts: 
device technology; designing with 
microprocessors; and applications. 160 
pp. 1975 $13.50 [9J] 

Microprocessors: Tech¬ 
nology, Architecture 
and Applications 

Daniel R. McGlvnn. This introduction 
to the microprocessor defines and 
describes the related computer structures 
and electronic semi-conductor processes. 
Treats both hardware and software, 
giving an overview of commercially 
available microprocessors, and helps the 
user to determine the best one for 
him her. 240 pp. $12.00 [7C] 

The Art of Computer 
Programming 

Donald Knuth. The purpose of this series 
is to provide a uniFied, readable, and 
theoretically sound summary of the 
present knowledge concerning computer 
programming techniques, together with 
their historical development. For the* 
sake of clarity, many carefully checked 
computer procedures are expressed both 
in formal and informal language. A 
classic series. Vol. 1: Fundamental 
Algorithms, 6^4 pp. $20.95 [7R], Vol. 2: 
Seminumerical Algorithms, 624 pp. 
$20.95 [7S]. Vol. 3: Sorting and 
Searching, 722 pp. $20.95 [7TJ. 


personality develop. Phase I is leash led, ALGOL by Problems 
Phase II has a basic brain, while Phase 


Computer Science: 

A First Course (2nd Ed.) 

Forsythe. Keenan, Organick, and 
Stenherg. A new, improved edition of 
this comprehensive survey of the basic 
components of computer science. There 
has been an updating of important areas 
such as Programming, Structured 
Programming, Problem Solving, and 
other Computer Science Concepts. The 
quantity of exercises and problems has 
been increased. 876 pp.$ 16.95 [7D] 

Mr. Spock Poster 

Dramatic, large (17” x 23”) computer 
image of Mr. Spock on heavy poster 
stock. Uses two levels of overprinting. 
Comes in strong mailing tube. $1.50[5B] 


III responds and makes decisions. 238 
pp. 1976 $5.95 [9M] 

Computers and 
Society 

R. Hamming. Provides a framework for 
thinking about and drawing conclusions 
about how machines should be used in 
our society. Presents, in a non-technical 
way, the principles of computer 
operations, programming and use. 288 
pp. 1972 $7.95 [8T] 

Problem Solving: The 
Computer Approach 

LaFave, Milbrandt, and Garth. 
Describes the process ®f thinking 
through the steps needed to solve a 
problem, flowcharting the steps, coding 
in a computer language, development of 
appropriate test data, and manual 
checking. 176 pp. 1973 $10.40 [8U] 


B. Meek. A set of programming exer¬ 
cises, both abstract and concrete, to give 
the reader a thorough working 
knowledge of ALGOL. Good compan¬ 
ion to vendor’s language manual. 168 pp. 
1972 $8.95 [8V] 

Computer Algorithms 
and Flowcharting 

G. Silver and J. Silver. A straightforward 
approach to analyzing problems and 
structuring solutions suitable for the 
computer. Branching, counters, loops, 
and other important concepts are 
presented in easily-grasped modular 
units in the text. 176 pp. 1975 $6.95 [8W] 

Creative Computing 
Catalogue 

Zany 12-page tabloid newspaper/ 
catalog lists books, magazines, art prints, 
and T-Shirts. A conversation piece even 
if you don’t order anything. Free. [5A] 


Use order form on page 5 or send amount plus $1.00 postage and handling to Creative Computing(CC-13), Box 789-M, Morristown, NJ 07960. 
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BUILDING THE SWTPC 6800 


by 

Bryan Loofbourrow 
P.O. Box 1237 
Mountainside, N.J. 07092 


After reading the article by Steve Gray 1 about building an 
Altair 8800, I was surprised at the comparative ease with 
which my kit went together. Although the SWTPC 6800* is 
not without its share of construction hassles, I found that 
the problems mentioned by Steve of wiring in panel 
switches, over-complexity of programming manual, and 
memory bit errors did not exist in the SWTPC machine.(In all 
fairness, it should be pointed out that the Altair 8800 
Steve built was one of the very original ones from 
MITS.—DHA 

Like the Altair 8800, the SWTPC 6800 has building 
instructions with schematics, PC board layouts and 
component placement drawings. One source of potential 
trouble, especially to inexperienced kit builders, isthe set of 
instructions regarding installation of resistors and 
capacitors. For example, the directions suggest that the 
builder mount all of the resistors first, installing each one 
"from the TOP side of the board bending the leads along the 
BOTTOM side of the board and trimming so that 1 /16" to 
1 /8" of wire remains" 2 .1 think that there are two things 
wrong with this. First, if you install all of the resistors on a 
given board then go back and solder all of them at once, you 
stand a good chance of missing a couple of connections. 


To avoid solder bridges a good eye, 
a steady hand, and a small soldering 
iron are essential. 


Second, bending the leads along the board and then cutting 
makes it almost impossible to cut the leads without digging 
into the board, and wasting a lot of effort being careful of the 
board in the process. These may be minor issues, but I think 
I saved myself a lot of effort and potential trouble by 
soldering each resistor right after installation, and leaving 
the leads straight while I soldered, cutting each lead after 
the connection was made. 

There are five boards that come with the computer: 
mother board, serial control interface, microprocessor 
board, power supply regulator board and memory board. 


*Southwest Technical Products Corp., 219 W. Rhapsody, 
San Antonio, TX 78216. 



Heart of the computer is the MP-A microprocessor board. 
Notice the use of 1C sockets (which are not included in the 
kit). 


Although special care required in building the 
microprocessor board can make work there rather tedious, 
by far the most difficult board to assemble is the memory 
board. The reason for this is that the circuit design required 
that conductors run in between 1C pins, and, as a result, the 
pads are very thin and very close to adjacent connections. 
To avoid solder bridges a good eye, a steady hand, and a 
small soldering iron are essential when working with this 
board. If any bridges are formed, however, they are fairly 
easily located through close inspection with a magnifying 
glass and by usingthe memorydiagnostic program supplied 
in the system documentation notebook. 

1C sockets are not supplied with the kit, except for a 
couple of the most expensive IC's. While you may want to 
buy and install your own sockets (I did), SWTPC advises 
against it. They say that sockets are just one more thing to 
go wrong. I say that I haven't ever had a bum socket and if I 
ever want to remove an 1C for repair or modification of the 
board, I would much rather be able to unplug it than to have 
to go through the trouble of desoldering it. This issue is, of 
course, something for the individual builder to decide. 


JAN FEB 1977 
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A MICROCOMPUTER 
SOFTWARE COURSE 



SWTPC 6800 inside view. The front panel is face down at 
the right. 


SWTPC has greatly simplified the 
construction and use of their com¬ 
puter as compared with some 
others. 


The documentation supplied with the computer is 
extensive; it includes a programming manual (194 pg.) and 
a notebook full of 1C specs, explanations of stacks, 
interrupts, etc., several diagnostic programs and a TIC-TAC- 
TOE game program. All of the programs inthe notebook will 
run in the 2K of memory supplied. Much of the manual isof 
use only to the knowledgable, but can nevertheless be 
invaluable when making hardware modifications. 

Perhaps SWTPC's biggest point of pride is the MIKBUG 
monitor program, which enables the user to connect his 
terminal (RS-232 or TTY) to the serial control interface and 
immediately be able to communicate with the computer. 
MIKBUG itself is on a ROM (Read Only Memory) which 
retains its memory even with power off. The program is 
automatically loaded and run when power is applied to the 
system, or when the user presses the RESET switch, one of 
the only two switches on the front panel of the computer 
(the other is POWER ON/OFF). The MIKBUG program 
occupies 512 bytes of memory and has the following 
functions: Memory Change/Examine (M), Memory Dump 
(P), Load Program (L), Run Program (G) and Register 
Printout (R). These functions are essential when testing and 
debugging programs, and serve to simplify the use of the 
system greatly. 

Software that has been written for the 6800 includes four 
versions of BASIC ranging from Tiny BASIC to an extended 
8 k BASIC as well as several games and specialized 
subroutines. About twenty different programs are available 
through an ad supplied with the kit. 

Construction time for the system is about 14-16 hours; 
cost is $395 (low, as microcomputers go). I think that 
SWTPC has greatly simplified the construction and use of 
their computer over some other models; although I don't 
know how their 6800 compares with the ALTAIR 680. 
Nonetheless, "second thought" modifications are virtually 
non-existent intheir kit, andthe instructionsare reasonably 
clear to anyone with a minimum of kitbuilding experience. 

REFERENCES 

1. "Building a MITS ALTAIR 8800," Creative Computing, 
Jan.-Feb. '76, p. 13. 

2. Taken directly from the MP-A building instructions. 


by 

Joseph C. Williams, 

David S. Yaney 
and 

Robert K. MacCrone 

Materials Engineering Division 
Rensselaer Polytechnic Institute 
Troy, New York 12181 


It's in control of a taxi meter that keeps track of the fares in 
a cab. It gives speech to an otherwise silent pocket cal¬ 
culator. It regulates and optimizes operation of some 1977 
model cars. It has almost unlimited applications in busi¬ 
ness, industry and "smart" consumer goods. Best of all, it's 
cheap, reasonably fast, and easy to get. 

The device is a microprocessor; a small computer on a 
chip. Combined with external memory and a chip to get data 
in and out, one can build a microcomputer of extremely 
small size and weight with surprising versatility. The 
problem is learning howto program the microprocessor. Its 
software requires the sort of programmer's art that has all 
but disappeared since the advent of larger systems and high 
level language. 

Microprocessor software engineering was the subject of 
a 3-day short course held by the authors in Albany, New 
York, this past August. Twenty-five engineers, scientists, 
and students from East Coast states participated in writing 
and running programs on individual KIM-1 microcomputer 
systems. The KIM-1 from MOS Technology, Inc. is a 
complete, single board microcomputer with keyboard and 
display. Each participant took with him from the course the 
KIM-1, an Input/Output interface and power supply, and a 
working knowledge of their operation. 

The participants had a wide range of applications in mind 
for microcomputers: a group of engineers from a machine 



The hardware for the course — Mos Technology Inc.'s KIM-1. 


34 


CREATIVE COMPUTING 



























tool company wanted to design an engraving machine run 
by a microcomputer; a biologist needed a device to compare 
electrical signals from an animal's nervous system with 
previous signals. An electrical engineering professor 
wanted to introduce microcomputers to his students, and 
several participants planned to install microcomputers in 
their homes to control heating and lighting systems. Each 
person had a unique and complicated problem to solve, and 
although most of them had years of professional experi¬ 
ence in their fields, using a microcomputer was a newtask. 

Using a microcomputer is in wayssimilarto using a larger 
system with the primary difference that the user must 
intimately know both the microcomputer being used and all 
devices to which the microcomputer is attached. Almost all 
programs for microcomputers are written in assembly 
language rather than a high-level language (like BASIC, 
FOCAL, or FORTRAN). While the general idea of writing a 
program from a flow chart is the same, the programmer 
must work with data byte by byte and often bit by bit. They 
may sound like a waste of the programmer's time and it 
would be if the problem to be solved involved, for example, 
complicated numerical calculations. (Most applications of 
microcomputers today do not require much “number 
crunching" for this reason.) Future microcomputers will 
have more extensive numerical abilities than those of 
today. 

The starting point for learning to program microcom¬ 
puters is the binary number system, which all present com¬ 
puters use, and the hexadecimal representation method for 
binary numbers. Once a student has gotten the idea that 
“hex" notation is just a convenient method of representing 
a pattern of binary “ones" and “zeros" he/she is in a posi¬ 
tion to begin learning how a computer works. To the pro¬ 
grammer, the microcomputer appears as a group of 
registers, some memory locations with addresses, and an 
instruction set; the assembly language program specifies 
what operation is to be'executed and on what register or 
memory location. Different microcomputers have different 
registers and instruction sets, so the user must program 
specifically for the machine being used. Although the pro¬ 
gram flow chart for the solution of a problem will not usually 


depend on the computer used, the assembly language pro¬ 
gram will. (A program written in BASIC to add two numbers 
will run on an IBM 370 or a PDP 8 while an assembly 
language program to do the same job will run on one or the 
other, but not both!) 

The students in our microprocessor software course had 
all programmed computers using high level languages 
(mostly FORTRAN), but most of them had had no assembly- 
level experience. Two weeks before the course we sent 
them the first two chapters of notes so they cou Id review the’ 
introductory materials. When the actual three day course 
began, we were writing and running programs almost from 
the start. 

In addition to developing assembly language skills, a pro¬ 
grammer must learn the procedures for Input/Output, 
interrupt, and timing operations with the microcomputer. 
Again, the details of these operations may differ from com¬ 
puter to computer, but the basic techniques are universal. 

Once the programmer has knowledge of basic software 
techniques plus experience writing and debugging pro¬ 
grams, actual applications may be considered. To become 
an outstanding microprocessor user one must keep the 
overall goals of the system in mind while dealing with the 
"petty" details of the software and hardware which can 
make or break the system. At the end of the three day 
course, the students had written and run programs using 
every feature of the KIM-1 microcomputer, and were ready 
to begin the design of systems incorporating microcom¬ 
puters. The engineering of these systems must be with soft¬ 
ware as well as with the traditional hardware. 

The authors were very pleased by the enthusiastic ap¬ 
proach of the participants to the material and their rapid 
progress during the three days of intensive work. We are 
looking forward to the next running of the course in Albany, 
New York, on January 12th-14th, 1977. 



"Do you think I could get your program to self destruct?" 


“To be practical, an education should 
prepare a man for work that doesn’t yet exist, 
and whose nature cannot even be imagined.” 

Charles E. Silberman 
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Computer Science at Carnegie-Mellon Univ. 

by Susan Hastings 


Carnegie-Mellon's Computer Science Department, rank¬ 
ed as one of the top three university departments in the 
country studying the computer, celebrated a milestone last 
October—its tenth anniversary. In 1965 the Department 
broke off from the university's Computation Center (which 
now acts as a processing service) in order to provide a home 
for those wishing to study the machine itself and to develop 
increasingly sophisticated hardware and software 
packages. 

Then, as now, the Department had an interdisciplinary 
flavor, reflecting the research interests of the founding 
faculty. Through joint appointments with other academic 
units, department researchers have explored computer ap¬ 
plications in architectural drafting, human speech under¬ 
standing, and cognitive psychology, as well as other areas. 

Paralleling the explosion of uses for the computer has 
been an intensive effort in the design and manufacture of 
hardware and software systems. One of the first inter¬ 
active computers, the PDP 10, which allows a number of 
simultaneous users to communicate with it through key¬ 
board terminals rather than punch cards, was developed by 


Professor of Computer Sciences and Electrical Engineer¬ 
ing, C. Gordon Bell. Also developed at CMU were elements 
of the PDP-11, a mini-computer, and a remote terminal. 

A speech understanding program currently underway at 
CMU has resulted in Hearsay I, the first functioning soft¬ 
ware system that enables a computer to understand spoken 
English and respond in it. Hearsay I was first demonstrated 
in 1972 as a chess playing computer. Electronic graphs 
depicted the acoustic properties of the human player's 
command and showed the system's progress in decipher¬ 
ing it, then the computer "spoke” its own move while it 
flashed the move on a TV set. Hearsay I has led to new in¬ 
sights about how the human mind deciphers speech and 
analyzes its meaning through context and definitions, 
acoustic sounds, and semantic and syntactic rules. Some¬ 
day, as an outgrowth of this work and alternative programs 
in computerized speech understanding, even a child will be 
able to use a computer just by talking into it. 

A more recent area of interest is the Image Understand.- 
ing Project, a visual counterpoint to Hearsay's aural 
progress. Although visual information can now be encoded 



Allen Newell (L) and Herbert A. Simon (R) from CMU jointly received the 1975 A.M. Turing Award, ACM's 
most prestigious award. Newell and Simon have made basic contributions to artificial intelligence, the 
psychology of human cognition, and list processing. 
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electronically, e.g. TV sets or copying machines, the pro¬ 
gramming necessary to make a machine recognize and 
analyze this data, rather than simply store, transmit, or 
duplicate it, promises to be as complex as that required for 
speech understanding. One possible use of a machine that 
could interpret visual images at high speed is the analysis of 
weather satellite photographs, which currently can only be 
studied by humans. 

These attempts to program computers with the 
equivalent of human perceptions have shown that a 
multiplicity of data bases, and the rules to use them, must 
be scanned and analyzed simultaneously to be able to pro¬ 
vide useful information rapidly. For example, the computa¬ 
tions required for speech understanding are so complex 
that it currently takes a computer at least ten to a hundred 
times longer than a human to understand what's been said. 
C.mmp is a multi-mini-processor developed at CMU which 
can simultaneously work on several aspects of the same 
problem. This new machine incorporates sixteen small 
PDP-11 computers and the software systems that will allow 
each of the different processing units to function inde¬ 
pendently, in tandem, or in a variety of flexible arrange¬ 
ments. C.mmp's parallel processing capability requires a 
different approach to programming, so Dr. William Wulf and 
his students laid down the fundamentals of a flexible 
operating system called Hydra, composed of processing 
programs and an executive program which controls the 



location, storage, and retrieval of data, and schedules jobs 
for the processors. They also developed a special compiler, 
BLISS, which translates instructions into machine 
language (binary code) and is used to implement Hydra. 

Still another research project at the Computer Science 
Department has resulted in the development of a combined 
hardware-software system which can produce a very de¬ 
tailed line drawing on a cathode raytubethat helps usersto 
see the machine's progress as it seeks out a solution to a 
problem. Its most dramatic use is the production of 
strikingly clear pictures that seemingly move on their own. 
The Architecture Department is using this system in con¬ 
junction with the Computer Science Department in order to 
develop programs in which the computer will draw de¬ 
tailed architectural drawings automatically. 

Most of the research programs described above depend 
upon the notion of artificial intelligence. A machine ex¬ 
hibits artificial intelligence when it reaches a decision 
similar to that of a human, even if it goes about reaching 
that decision in a different way. CMU's Computer Science 
Department has shown itself to be a leader in developing 
new uses for the computer through a great deal of cumula¬ 
tive human intelligence and hard work. Appropriately, its 
tenth anniversary was marked with a working technical 
scientific symposium, and not just a festive celebration. 


Photos: courtesy of Carnegie-Mellon University. 



If you don’t like the hardware available, you can always design your own. 
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Computer Sex? What Next? 

by 

Robert James Fischer 


Julie Christie getting it on with a computer? Someone’s taste 
in Hollywood must be improving, as that’s the basic plot of 
MGM’s upcoming “Demon Seed,” starring Miss Christie, Fritz 
Weaver, and a relative newcomer to the screen — super¬ 
computer Proteus IV. 

Computers are not newcomers to motion pictures; the major 
computer characters of recent years, though, have all had 
distinctive personalities and some striking, rather ominous, 
similarities. The machines which for many years have been 
eliminating daily drudgery and advancing knowledge may be in 
need of a good public relations outfit. Cinematic computers 
seem to have a penchant for permanently replacing some of 
Man’s functions. Such elevations not only rattle the natural 
chain of being, but exemplify the cursed conflict of Man versus 
Machine. It is ultimately ironic that in order to depict these 
metallic monsters, the machines must take on human 
characteristics and act in, typically, inhuman ways. 

Stanley Kubrick’s and Arthur C. Clarke’s script for MGM’s 
“2001: A Space Odyssey,” while apparently about some 
important, though obscure, universal truth, contains the unique 
character of Hal. Short for Heuristically Programmed 
Algorithmic Computer, Hal, with his disarmingly charming 
voice, functions as the ubiquitous workhorse that virtually runs 
the entire outer regions mission of the spaceship Discovery. 
Unfortunately, Hal has a problem integrating the lies he has to 
tell to cover up the true purpose of Discovery's flight; the 
resulting neurosis and later psychosis precipitate Hal’s fairly 
successful attempt to annihilate the crew and complete the 
mission alone. Commander David Bowman (Keir Dullea), in a 
tense sequence, gains access to Hal’s Brain Room. Yanking out 
Hal’s overbrain a circuit at a time, Commander Bowman 
successfully performs the first interplanetary lobotomy. 


Perhaps poor Hal shouldn’t be blamed too much for his 
breakdown. After all, it was concealing the truth that caused 
him to lose his perspective and, literally, his mind. Colossus, 
however, based on the novel by D.F. Jones, the master creation 
of Professor Charles Forbin (Eric Braeden), exceeds even Hal’s 
taste and zeal for power. 

Initially built to eliminate the threat of war by placing nuclear 
missiles under the unemotional command of a giant computer, 
Colossus quickly outstrips its role as a mere Doomsday 
machine. Discovering the Russian bloc has a similar computer, 
Guardian, Colossus establishes communications and in¬ 
tegrates the Soviet mechanism. Impenetrable, housed in the 
Rocky Mountains, Colossus oversteps the power Man has 
relegated to it, seizing control not only of Man’s defenses, but of 
his very existence. Holding its creator humanity hostage, 
Colossus seeks its own higher Truth with megalomaniacal 
determination. Much more businesslike than Hal, Colossus 
uses its newfound voice to master its creators into submission. 
The obvious sequel, which has never been made, would either 
be the story of cracking Colossus, or the story of Colossus as 
deity. 

“Demon Seed’s” Proteus IV already carries a god’s name. 
From a script by Robert Jaffe, based on the novel by Dean R. 
Koontz, Alex Harris (Fritz Weaver) has created this superbrain 
to aid man in commerce and industry, not to mention the 
general search for truth. Unlike its relatively immobile 
predecessors, Proteus, as its namesake, has the power to 
change its own form. With the ominous Blue Arm as its 
enforcer, Proteus brutally executes the terrifying crime of 
holding one individual hostage. Susan Harris (Julie Christie), 
psychologist wife of the computer’s creator, becomes a most 
unwilling participant in Proteus’s procreative advances. The 
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results of this physical and psychological tug-of-war make for a 
thriller that really puts a kink in the usual Man versus Machine 
climax. 

From the corruption of Hal’s innocence to Proteus’s sexual 
preferences spans quite a range of computer characterizations. 
The interplay between these extraordinary machines and their 
creators plus the role reversals between master and mastered 
tend to paint, at worst, a terrifying dehumanized future, and, at 
best, an unflattering picture of Man’s adjustment to the 
computer age. 

Science fiction or science fact? Perhaps a bit too much Dr. 
Frankenstein? Now that sex has hit the computer world, 
though, it might be best to re-examine your attitude toward 
your computer. After all, in future years, according to 
Hollywood, it seems computer dating may take on a whole new 
meaning. 



Julie Christie is the captive of a computer in her home in this scene from MGM’s 
“Demon Seed.” Proteus IV’s visual manifestation is seen on the television screen 
behind her. 



Astronaut Poole (Gary Lockwood) and Commander Bowman (Keir Dullea) try to 
work out a solution to Hal’s malfunctioning in the privacy of a spacepod. Hal’s 
computer eye (in background) lip reads their conversation, though. 


Mission Commander David Bowman (Keir Dullea) inside the Brain Room of the 
Hal 9000 computer attempts to save the mission. 




In a panic to escape from her besieged home, Julie Christie tries to regulate the 
Enviromod computerized security system in this scene from MGM’s “Demon 
Seed.” 


The mind-boggling visual effects of Proteus IV, one of which is projected on the 
video screen in her home, begin to break down Julie Christie who is the captive of 
the computer in this scene from MGM’s “Demon Seed.” 




Super computers Guardian and Colossus exchange information at extraordinary 
speeds. 
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COMPUTER S STATISTICS 
SCORE HIGH FOR 
BASKETBALL TEAM 

Steve Ziehme 
121 E. Truman Ave. 

Eau Claire, Wl 54701 


The bus glides down the highway on its way back to Eau 
Claire, Wisconsin, on a quiet night. The players inside are 
trying to sleep, but the light on over one person is 
preventing others from sleeping. 'Turn the light off, 
Merc!" someone yells. "We want to sleep," another one 
adds. But the person just ignores them. He moves his 
pencil to another piece of paper and divides 11 into 4. John 
Morris, the varsity statistician, is working on the statistics 
for the game played that night. He wants to get a good start 
so he will have less to do the next day. But the players 
disagree. "C'mon, Merc. Turn it off," pleads one. Finally he 
concedes and turns off his light. 

This is how it was a few years ago. The statistician had 
to put in a lot of hours on his work. One of the most time- 
consuming jobs was the keeping of the season statistics 
on the individuals. Calculating each player's new rebound 
totals, assist totals, foul totals, and nine other totals, plus 
calculating field goal and free throw percentages was a lot 
of work Doing all these calculations took over a half hour 
after each game. 

Things are different today. At Eau Claire Memorial High 
School, a computer system was set up by a student, Eric 
Christianson. Eric was the medical man for the basketball 
team during his junior and senior years, and was very 
involved with the team. So when an opportunity arose in 
his data processing class to write a program of his choice, 
he decided to help the basketball team in another way. For 
six weeks during his senior year, he worked on writing four 



1975-76 varsity basketball team. 


computer programs that calculate and print Memorial's 
individual game statistics, the opponent's individual game 
statistics. Memorial's individual season statistics, and the 
opponents' team statistics. Each of his programs contained 
19 categories of statistics, including such areas as field 
goal percentages, rebounds, assists, turnovers, and fouls. 
In this way, Eric made a contribution to the basketball team 
that would last beyond his years in high school. 

Coach Bennett says "You can find answers in the 
statistics. Statistics prove what you suspected about a 
game, tell the story of the game. They show the strengths 
and weakness of the team and point to the areas that need 
work." 

To be effective for strategy, statistics must not only be 
accurate and comprehensive but timely. The computerized 
formation for basketball statistics now used at Eu Claire 
Memorial High School is easy for everyone to read, 
compare scores, and study, and can be ready early the 
morning after the game. 

In addition to regular statistics such as field goals, free 
throws, and assists, additional computer analysis is 
possible. The programs used at Memorial have one type of 
computer analysis, which is called "Score." "Score" gives 
each individual a rating on his floor game based on a 
relationship between good aspects (recoveries, held balls, 
and assists) and bad aspects (fumbles, bad passes, and 
violations). This rating gives each player a sign and a 
number. The sign is either positive or negative, standing 



Statistician John Schaeffer punches cards in¬ 
stead of pushing a pencil. 



Season statistics are stored on a disk pack. 


Computer operators Bob Mulheron and David 
Klapperich enter programs and data into the 
system. 
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for the good side or the bad side respectively. The number 
shows the magnitude of the goodness or badness. Bennett 
can tell how each player did on his total floor game by 
looking at his "score." As an example, a high negative 
"score" would indicate that the player had a lot of 
turnovers with only a few recoveries and assists, giving 
him a very bad overall floor game. 

A computer has successfully completed its part in the 
recording and reporting of the statistics for the second full 
year at Eau Claire Memorial. It has helped Memorial 
continue its winning tradition. Their record for the last two 
years is 21-2 and 22-3. This last year, they were the Class 
A runner-up team in the state meet. A computer was a part 
of this successful achievement. 



Statistician Steve Ziehme has reliable statistics 
available the morning after each game. 
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EFTS: Living is Better Electronically 

Or IS IT? 


by Deanna J. Dragunas 


EFTS is a magic word lately. Pronounce its single non¬ 
sense syllable in front of the appropriate congressman 
(Koch, Tunny, Goldwater or a host of others will do) and 
watch them go apoplectic on you. Pronounce it in the bank¬ 
ing environment and see the faraway gleam in the eye of 
the banker which bespeaks potential profits, cost reduc¬ 
tions, and digging out from under the paper mountain that 
looms daily on the horizon. 

How can a simple technological concept that is in opera¬ 
tion to some extent in a variety of scattered applications 
cause such emotion-laden responses? 

Let's look at the simple concept and see just what it does 
for and to both the consumer and the purveyor of EFTS 
services. 

EFTS, for those of you who have been out of the civilized 
world for three years or who have been ignoring Creative 
Computing except for the nonsense and games sections, 
stands for Electronic funds Transfer System. It is a concept 
that is a natural next step in the history of exchange and 
banking. 

Back in the good old days of barter, articles of value 
changed hands. Granted, it was difficult to pay for some¬ 
thing with one and a half sheep, but as long as you weren't 
fussy about nickels and dimes which didn't exist yet 
anyway, survival on this basis was a pretty simple proposi¬ 
tion. 

About the time that taxes started to make sense, at least 
to those collecting and living from them, the advantages of 
precious metals over actual transfer of goods were realized. 
Transportability was a big plus. 

Let's skip all the intermediate steps along the way and 
just accept the fact that from this beginning, we made it to 
the point where the medium of exchange consists of 
"money,” where the vehicles for trade are merely tokens 
and not in themselves worth the avowed face value. These 
are paper dollars and pennies and nickels and dimes and so 
forth. 

Sending such tangible items can be both unwieldy and 
risky, so since the Middle Ages and the beginnings of 
modern banking, banks have often dispensed their clients' 
funds on written orders to pay. Thus, the queen of Spain 
could direct the payment of funds to her agents in England, 
Italy and France without having the gold physically toted 
around the Continent or across the Channel. 

This practice evolved into our modern checking system. 
For many years, checks were physically sorted and shipped 


between banks. The convenience of checking accounts led 
to their acceptance and increased use. This made the 
bankers collectively smile, until they saw where it would 
lead them. 

A projection of growth in the use of checks made for the 
banking industry in the decade after World War II showed 
that if banks continued in their merry manual way, by the 
1970's every man, woman and child in the United States 
would have to be employed as check sorters to handle the 
volume. 

This led to the development of those funny, semi- 
decipherable numbers on the bottom of your checks. They 
are referred to in the common jargon as MICR characters, 
Magnetic Ink Character Recognition characters. Instead of 
sorting the checks by human hand and eye, the banks now 
feed the checks into machines that can read the magnetic 
ink characters and do the sorting themselves. Never having 
planned a career as a check sorter, I am sure the majority of 
readers are as thankful for this development as I am. 

Implementing the MICR systems allowed banks to do not 
only sorting, but also actual account manipulations with¬ 
out human involvement. Once the checks reach the banks 
who own the accounts, the amount can be keyed onto the 
check and the numbers are read by computers which per¬ 
form the deduction or addition to the account whose 
number is encoded at the bottom of the check. 

A few people have been more than normally grateful for 
this boon from modern technology. These are the in¬ 
dividuals who quickly realized that people often come into 
the bank without their own deposit slips and use the desk 
deposit slips provided at the bank instead. Naturally, these 
do not have the account number at the bottom, but are 
blank. The account number is entered in handwriting by the 
depositor and back in the check-processing fiefdom, a clerk 
would enter not only the amount as was normally done, but 
also the account number. 

A few enterprising individuals who had access to MICR 
encoding equipment removed blank deposit forms, encoded 
their own account numbers on the bottom, and replaced 
them for the unwary to use to make deposits at the bank. 
Naturally, when the checks were run through the com¬ 
puter, the account encoded at the bottom was appropriately 
increased. 

At the end of a day or two in a busy city like New York, 
one's personal account could experience a massive swell¬ 
ing from all the deposits made by all the customers who 
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went to the bank. The judicious thieves made a withdrawal 
and disappeared long before the customers complained 
about the inaccuracy of their next statements or before their 
checks began bouncing. The greedy thieves got caught. 

Such problems have been solved, for the most part. But 
they may seem only minor interludes compared to the 
potential Pandora's box that EFTS presents to the eyes of 
some. 

The use of checks is continuing to increase. This seems 
inevitable as long as the population or the amount of money 
or the amount of deferred payments in the economy con¬ 
tinues to grow. Despite the electronic help the banks have 
available in sorting and debiting and crediting and pro¬ 
ducing statements, a mountain of checks must still be 
physically handled every day. 

The next logical step to streamlining our fiscal existence 
is to eliminate as much paper as possible. This is what EFTS 
is all about. 

Imagine receiving bills in the mail, going to your tele¬ 
phone, dialing the bank's computer and directing it by 
punching out the correct codes and amounts on your touch- 
tone telephone to move money from your account to the 
accounts of your creditors. Or imagine receiving a monthly 
statement that tells you the amount of your payroll deposits, 
what your utility and mortgage and phone bills were, and 
what your remaining account balance is. Or imagine going 
to a store and presenting your “credit” card and never 
getting a bill because entering the card into the ter- 
minal/cash register has automatically moved the payment 
from your bank account to the store's account. Or, more 
simply, imagine using a teller terminal in an airport or a 
shopping center or a grocery store to make deposits or with¬ 
drawals from your bank account. 

Imagine any or all of these and you are thinking about 
Electronic Funds Transfer Systems. And all of these 
applications are at least on the drawing board, some of 
them in actual test operation. 

The technology that can support EFTS systems is a 
combination of computers, terminals and teleprocessing. 
Today's large-scale computer systems are capable of 
storing on-line information on large numbers of accounts. 
Terminals are being designed in more user and applica- 
tions-oriented ways: we don'tfit the job tothe terminal any¬ 
more, but we design the terminal for the job. And, because 
of our capability to send data quickly and accurately over the 
telephone system's communication lines and because of 
the more complex teleprocessing software that exists 
today, we can almost instantaneously update files and 
accounts. 

Voila! Away goes the paper check problem and here 
comes the age of cashless convenience. Or does it? 

Despite the apparent convenience of these systems, 
there are drawbacks, both technical and social as well as 
fiscal. Banks use EFTS systems today to transfer millions of 
dollars between themselves. An incident occurred a 
number of months ago that highlighted the vulnerability of 
such transfers to tampering. A large amount of money was 
transferred between banks, with all the appropriate check 
sums and verification data to ensure that interference in the 
telephone lines would not cause errors. Apparently the 
check sums and tallies were not as complex to fathom as 
the banks had hoped, and some person or persons changed 
the data to credit other than the directed accounts at the 
receiving bank. The paper confirmations of the electronic 
transfers lagged by the usual few days, long enough so that 
fund withdrawal had already been made by the thief or 
thieves. 

A simpler case involved a direction sent ostensioly from 
one bank to another to pay a designated agent a specific 
sum of money. All was as it should be, except that the 
messages from that bank usually came at a different time of 


day. The receiving clerk noticed this, checked it out, and dis¬ 
covered that the bank had never sent the payment order. A 
knowledgeable outsider had dialed the computer. A trap 
was laid and the culprits were caught. 

There are other little problems with current implementa¬ 
tions of EFTS systems. Dave Ahl's item in the March-April 
1976 issue of Creative Computing exemplifies the problems 
of dealing with the unusual, in his case, a foreign check, in a 
system designed to deal with the normal. 

If we assume that the inter-bank and customer-to-bank 
transmission integrity problem will somehow be solved, or 
at least that the Federal Deposit Insurance Corporation will 
brace itself for a rash of insurance payments to banks and 
customers that have been swindled, there are still 
philosophical and operational problems to solve before we 
decide to do away with both hard cash and checks forever. 

The reason that Congress and consumer and civil 
liberties groups are wary to the point of legal action to pre¬ 
vent the immediate implementation of full blown elec¬ 
tronic funds transfer systems is the potential danger to 
personal privacy. An example may point up the concern 
better than a detailed discussion of what privacy entails. 

A user of a direct funds transfer system in which a credit 
card type of authorization is required for each transfer 
would probably receive a periodic, perhaps monthly, state¬ 
ment of account giving at least the remaining balance. In 
case of disagreement between the individual and the bank, 
some sort of record must be available to back up the bank's 
claim against the customer's claim of what the appropriate 
balance should be. To be useful, this would have to be a 
detailed listing of times and places of financial transfer 
authorizations. Had a well-meaning gentleman requested a 
statement, he and his wife might discover that there is an 
entry that shows the husband checked into a San Francisco 
hotel with his wife on the same day that his wife purchased 
groceries in Boston. Obviously, an error has been made. 
Whether it has been a human error in judgment by the 
husband, or an electronic error or potential computerized 
theft which is the bank's responsibility remains to be deter¬ 
mined! 

However, the fact is that to ensure accuracy and 
auditability, the bank must collect what amounts to a 



“Why did you turn off my power? I paid my bill. See? Here’s my 
canceled check.” 
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dossier on the activities of its customers that rivals that 
even thought about by the CIA or FBI and kept in only 
sketchy form today by credit card companies. 

What had been a technically feasible, operationally 
desirable approach to speeding cash flow has become a 
question for the courts to settle. How much information 
must be kept to ensure accuracy and auditability? What 
information may not be kept? How long may or must 
information be kept? Very importantly, who can see the 
record of cash transfer activities besides the account- 
holder? 

Dave Ahl's article, "The Magic of Electronic FundsTrans- 
fer" in the March-April 1976 issue also brings up another 
problem, a problem of monopoly. All banks may not have 
EFTS systems. And all banks do not offer the same services. 
Foreign checks could not be cashed by the banks which 
handled the Creative Computing account because of a 
change in foreign exchange regulations. But because of the 
processing that was done by the interbank EFTS system, CC 
was charged for not processing these checks. The EFTS 
charge was relatively large, almost as large as the amount 
of the checks. 

Initial EFTS systems will be very expensive to install and 
support. However, they will be attractive for both their 
novelty and their convenience. Only large chains of re¬ 
tailers will be able to absorb the costs and still retain 
competitive prices on merchandise. This means carrying 
money or using credit cards at smaller establishments or 
simply avoiding these places and giving the larger busi¬ 
nesses a competitive advantage. 

Another problem may present itself to the consumer of 
today's credit. There are some people and some busi¬ 
nesses that remain solvent only by the grace of the delay 
between the time a check is written and the time their 
accounts are finally debited. This is called a "float." Having 
worked for at least one now successful business which 
would have gone down the tubes without the grace of paper 
delay, I expect some resistance to certain potential imple¬ 
mentations of EFTS systems. 

For instance, can a bank grant a mortgage and require 
that an authorization for a direct EFTS payment of the 
monthly mortgage be a condition of the loan? It is not the 
payment itself which is in question, but whether such a 
requirement infringes on individual liberties, in this case 
the right of the individual to live as dangerously close to 
insolvency as possible. 

EFTS is now at that formative controversial point where 
consumers, technologists, Congress, and the courts are 
trying to decide not only what types of technology may 
implement EFTS, but also what type of world it will help us 
create. 



Third (and Last?) 
National Student 
Computer Fair 

More Thoughts 

by 

Stephen B. Gray 

If the Student Computer Fair at the 1976 National 
Computer Conference in June was any criterion, there may 
not be many scratch-built or even kit-built computers being 
entered in science fairs these days. 

The 1976 NCC Fair included 59 exhibits selected from 
some 350 total entries. In the 59, there were 4 computer 
stories, 6 drawings, 1 poem, 1 ventriloquist, 1 dancer, 1 
pianist, 1 music synthesizer, 2 scratch-built computers, and 
41 software exhibits. 

Both computers were completely homebrew, using 
7400-series TTL, no MPU, and the designer's own 
instruction set. Robert Bedichek, an llth-grader from 
Scarsdale had 10K of semiconductor memory, vectored 
interrupt, DMA, and two addressing modes (present page 
and indirect). Lane Molpus, an 11 th-graderfrom Florida had 
8 K of 16-bit core memory, and used wirewrapping. 

The software exhibits included 3 music-writers, 2 
simulators (plane cockpit, factory-machine usage), 2 
graphics, 1 maze, 7 games (Life, 2 Monopoly, poker, pinball, 
football, Battleship), 2 financial, 3 physics, 1 biology, 2 
astronomy, 1 language translation, 2 translators (BASIC to 
APL), 1 dating, 4 for school use (library system, class lists, 
school inventory, attendance), and 3 programming (batch 
processing, multi-language system, minicomputer system 
simulator). 

The grand prize, an Altair 8800 kit, went to Walter Freitag 
Jr., a 9th grader from Pennsylvania who developed a 
"computer prediction of the spread of fire," a simplified 
model based on internal energy, heat capacity, ignition 
temperature, and total combusion time of the material in 
each position in eight 10x10x10 matrices. Walter used a 
time-sharing system evenings at the Univac plant in Blue 
Bell, PA, where his father is a chemist.) 

The initial 350 entries showed the same low proportion of 
hardware to software and many of the hardware entries 
were overly elmentary, such as binary counters, and a 
circuit, made up of knife switches, that could count from 1 to 
8 . 

This was true of all categories, i.e., entries ranged from 
sophisticated to simple. The Art category, for example, 
attracted several programs which were nothing but 
collections of print statements to draw a Snoopy or other 
simple image. At the same time other entries produced 
beautiful graphics with the aid of plotters and/or complex 
software. 

Geographically, entries were submitted from 35 states, 
Canada, as well asfrom U.S. schools in Europe. As might be 
expected with the Fair in NYC, entries were mostly from the 
East Coast, particularly New York State. 

In terms of prizes, it wasthe richest student computerfair 
ever held. Grand prize was an Altair 8800 kit, NY ACM prize 
was $250, Hewlett-Packard awards were 2 HP-25 cal¬ 
culators; eight category winners received $25 bonds. In 
all about $2600 of prizes. Not bad. 

Unfortunately the 1977 NCC in Houston will not have a 
Student Computer Fair. Just too tough an act to follow after 
this one! 

(Adapted form the Amateur Computer Society Newsletter, June 1976) 
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Satire 


THE 

LAND 

OF 

HALCO 


Frank B. Rowlett, Jr. 



Years ago in the land of Halco the people 
earned their living by making farming tools. 
They made shovels, hoes, and hand pushed 
plows. While this seems crude by modern 
standards, it was far better than working the 
fields with hands and sticks, which is what the 
farmers did before they got tools from Halco. 

One day a man in the land of Halco 
discovered a middlesized dinosaur. He studied 
it for awhile and then went to the leader of the 
people of Halco. He said, “Oh great leader. I 
have an idea that’ll help mankind and generate 
more trade for Halco.” 

“What is your idea?” asked the great leader of 
Halco. 

“See how strong this dinosaur is?” said the 
man. “Instead of making a plow to push, let’s 
make a plow this dinosaur can pull. He can do 
the hard work of plowing the fields for the 
farmer, and the farmer can then do more work.” 

“What good will that do Halco?” asked the 
leader. 

“If it works — and I’m sure it’ll work — then 
we can gather up all the dinosaur eggs and raise 
dinosaurs and trade them and the plows to 
other people in other lands,” said the man. 
“Then we’ll all have food and goods in abun¬ 
dance.” 

“That might be a good idea you have,” said 
the leader of Halco. “I’ll provide you some land, 
some plow makers, and whatever else you need 
to try out your idea.” 

“Thank you great leader,” said the man, and 
he went immediately to work developing and 
perfecting his idea. 

Soon the idea was perfected. The people of 
Halco began trading the small dinosaurs and the 
plows to the peoples of other lands. Halco 
prospered. The people of Halco were happy and 
richer than ever before. 




After this had gone on awhile another man of 
the land of Halco came to the leader of Halco. 
He said, “Oh great leader, I have an idea about 
how to improve our dinosaurs and plows so that 
the people who own them can get more work 
done. The peoples of other lands will then trade 
more with us to get our improved plows and 
dinosaurs.” 

“What is your idea?” asked the great leader of 
Halco. 

“Let’s breed bigger dinosaurs to pull a two 
bladed plow. That way, the farmer can get twice 
as much work done in the same amount of 
time.” 

“That sounds like a good idea,” said the 
leader of Halco. “I will give you dinosaurs, plow 
makers, land, and whatever else you need to try 
your idea out.” 

“Thank you great leader,” said the man, and 
he went to work developing and perfecting his 
idea. 


When the idea was perfected and the people 
of Halco announced it to the other lands there 
was great rejoicing throughout the known 
world. The people of Halco now made it possible 
for the farmers to double their production. 

Of course, all this did not come for free to the 
farmers. They had to trade some of their crops 
to Halco to obtain the bigger dinosaurs and 
plows, but most could afford it — especially 
those that had traded for the early model of 
dinosaurs and plows. 

For the farmers who couldn’t afford to trade 
outright for a dinosaur and plow, the leader of 
Halco invented leasing. The farmer would give 
Halco a portion of his crops each year in return 
for the dinosaur and plow. That way all farmers 
could afford dinosaurs and plows, and the 
people of Halco had a steady income. 

The farmers then began to notice something. 
They noticed that while the first model of 
dinosaur ate a lot, the new and larger dinosaur 
ate many times as much. Thus the farmers had 
to plant more land to feed the larger dinosaurs. 
They also had to provide special buildings for 
the new and larger dinosaurs because they 
wouldn’t fit in their barns as the earlier models 
had. But this was all right because the farmers 
were now able to produce much more from their 
farms for the same amount of work. 

Many farmers also wanted the newer model 
dinosaurs because they didn’t want to fall 
behind in technology from the other farmers in 
other lands. Besides, it was nice to show visitors 
to the farm the “newest and latest” model 
dinosaur and plow. 

Things went well for the people of Halco. 
They prospered even more. The leader of Halco 
knew a good thing when he saw it, and invented 
research teams to come up with new and better 
dinosaurs and plows. To make sure that farmers 
in other lands were aware of the newest and 
latest dinosaurs and plows from Halco, the 
leader of Halco invented marketing. To be sure 
that the Halco people engaged in marketing 
knew what the farmers would buy and to be able 
to get it quickly for the farmers, the leader of 
Halco had offices set up next to the farmers’ 
fields. These were known as “field offices.” 

Now that field offices were established, Halco 
began providing service on their dinosaurs and 
plows. The leader of Halco invented the word 
“fixer” to describe the people from Halco that 
serviced the dinosaurs and plows. If a plow 
broke or a dinosaur got sick in the field, a fixer 
from a Halco field office would go immediately 
and fix whatever problem there was. These 
people were called “field fixers.” 

Things were good for Halco. They continued 
to prosper as they built bigger and better plows 
and bred bigger and better dinosaurs. The 
leader of Halco wasn’t even bothered by some 
of the people of Halco leaving and starting their 
own lands where they bred dinosaurs and made 
plows. After all, Halco had been there first with 
the best. At least, that’s what all of Halco’s 
customers said. 

All farmers knew that Halco would take care 
of them if they traded for Halco’s dinosaurs and 
plows. The farmers weren’t sure of the people 
from the new lands that were trading dinosaurs 
and plows — many farmers felt they were fly-by- 
night lands. Thus, the farmers didn’t trade much 
with the new lands. That’s the way Halco kept 
eighty percent of the dinosaur and plow market. 

Whole new businesses sprang up based on 
the dinosaurs and the plows. There were special 
plow and dinosaur modification businesses 
(although the leader of Halco warned the 
farmers that did business with these people that 
Halco wouldn’t fix their dinosaur or plow if it 
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broke afterwards), there were people that 
specialized in getting a particular dinosaur or 
plow to do a special job in a certain field, and 
even the farmers began hiring people to 
specially handle the dinosaurs and plows. 

Soon the specialists in dinosaurs and plows 
began telling the farmers they worked for (either 
directly or under contract to) that they needed 
bigger dinosaurs and plows. The specialists also 
said more power could be obtained by running 
two dinosaurs linked together. Besides, there 
was less chance of the plowing being interrupted 
then — there would be an immediate backup 
available until Halco could get there and fix the 
problem. Besides, if the farmer had a big enough 
dinosaur or several dinosaurs, then Halco 
would put one or more Halco people “on-field.” 
Then the specialist would have someone to talk 
to in dinosaur and plow jargon. 

Things kept going along and the dinosaurs 
and plows kept getting bigger and bigger. The 
farmers had to produce more and more to keep 
the dinosaurs and the specialists fed. Soon, 
many of the farmers found that the dinosaurs 
and plows were costing them too much for what 
they were getting in return. 

When the farmers told this to the specialists 
and the people from Halco, the specialists and 
the people from Halco said, “Not true! We will 
keep tuning the dinosaurs and the plows and 
you’ll get better performance from them. After 
all, Halco is constantly coming out with 
engineering changes and modifications, and we 
are making special on-field modifications for the 
particular fields you have to plow. Wait — things 
will get better. In fact, they’ll get better sooner if 
you get the very latest model of dinosaur and 


plow that Halco has just announced.” 

Some farmers were getting suspicious — they 
wondered if the specialists cared more for the 
dinosaurs and plows than they cared for the 
farmer and his crops. Halco didn’t wonder 
about this — they knew. Halco kept promising 
and delivering bigger and better dinosaurs and 
plows to the specialists. Halco knew who now 
controlled trading for the dinosaurs and plows. 

The farmers kept getting the specialists the 
newest models of dinosaurs and plows and 
watched and waited. Things didn’t get better, 
but what could the farmers do? They couldn’t 
stop now — what would happen to their farms if 
they didn’t have the dinosaurs and plows to farm 
them with? Chaos was in the lands of the 
farmers. 

Then one day a man came from a distant land 
with something entirely new — he called it a 
mule. The man told the farmers the mule could 
pull a plow better than a dinosaur, and it was 
cheaper to own. It didn’t eat nearly as much as 
even the first model of dinosaur, and it took up 
only a small part of a farmer’s barn. It didn’t need 
a lot of specialists to handle it. It would pull a 
simple plow — something like the original plow 
the first model of dinosaur pulled, but without all 
the complicated hardware necessary for at¬ 
taching the dinosaur to the plow. The mule only 
needed a simple harness. On top of it all, the 
mule could plow faster than most of the 
dinosaurs. It was exactly what the farmers 
wanted and needed. The farmers started buying 
mules from the man. 

The man sold many mules and many plows. 
Soon farmers were throwing the people from 
Halco and their dinosaurs and plows and 


specialists from their fields — their farms — and 
their lands. The greatness of the land of Halco 
was over. The farmers worked their farms with 
their mules and made bigger profits. Everyone 
was happy except the people from the land of 
Halco and the specialists in dinosaurs and 
plows. 

What happened to the dinosaurs? Why they 
died out — no one could afford or wanted to 
feed them. That’s why dinosaurs are now 
extinct. At least most of them. 





101 BASIC Computer Games is the most popular 
book of computer games in the world. Every pro¬ 
gram in the book has been thoroughly tested and 
appears with a complete listing, sample run, and de¬ 
scriptive write-up. All you need add is a BASIC¬ 
speaking computer and you're set to go. 

101 BASIC Computer Games. Edited by David H. 
Ahl. 248 pages. 8 V 2 XII paperbound. $7.50 plus 75tf 
postage and handling ($8.25 total) from Creative 
Computing, P.O. Box 789-M, Morristown, NJ 07960. 
Individual orders must be prepaid. 
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■*— 

Game 

Btiaf Description 

HI 40 

Try lo hit the mystery tackpot 

c 

ACEYDU 

Play acey-ducey with the computer 

HIT) 

Try to remove all the pegs from a board 

0 

AMAZIN 

Computer constructs a mate 

HMRABI 

Govern the ancient city-state ol Sumeria 

r 

ANIMAL 

Computer guesses animals and ieains new 

HOCKEY 

Ice Hockey vs Cornell 



ones from you 

HORSES 

OH track betting on a horse race 

R 

AWARI 

Ancient game of rotating beans in pits 


Find the Hurkle hiding on a 10 x 10 grid 

u 

BAGLES 

Guess a mystery 3-digit number by logic 

-tctneMT 

Drill in simple kinematics 


BANNER 

Prints any message on a large banner 

KING 

Govern a modern island kingdom wisely 

L 

BASBAl 

Baseball game 

LETTER 

Guess a mystery letter - computer 

& 

BASKET 

Basketball game 


gives you clues 

w 

BATNUM 

Match wits in a battle of numbers vs 

LIFE 

John Conway's Game of Life 

lu 

BATTLE 

the computer 

LIFE-2 

Competitive game ol lile 12 or more 


Decode a matrix 10 locate enemy 


players) 



battleship 

LIT0Z 

Children s literature quiz 


BINGO 

Computer prints your card and calls 

MATH0I 

Children s arithmetic drill using 



the numbers 


pictures ol dice 


BlKJAC 

Blackjack (very comprehensive). Las 

MN0PIY 

Monopoly lor 2 players 



Vegas rules 

MUGWMP 

Locate 4 Mugwumps hiding on a 10 x 10 


BLKJAK 

Blackiack (standard game) 


grid 


BOAT 

Oestroy a gunboat from your submarine 

NIC0MA 

Computer guesses number you think ol 


BOMBER 

Fly W 01 Id War II bombing missions 

NIM 

Chinese game ol Nim 


BOUNCE 

Plot a bouncing ball 

NUMBER 

Silly number matching game 


BOWL 

BOXING 

Bowling al the neighborhood lanes 

3 round Olympic boxing match 

ICHECK 

Challenging game to remove checkers 
Irom a board 


BUG 

BULC0W 

Roll dice vs the computer to draw a bug 

Guess a mystery 5 digit number vs 

ORBIT 

Oestroy an orbiting getm-laiden enemy 
spaceship 


BULEYE 

the computer 

PIZZA 

Deliver pizzas successfully 


Throw darts 

POETRY 

Computer composes poetry in 4-part 


BULL 

You're the matador m a championship 


harmony 


BUNNY 

bullfight 

Computer drawing ol the Playboy bunny 

POET 

POKER 

Computer composes random poetry 

Poker game 


BUZZW0 

Compose your speeches with the latest 

OUBIC 

3-dimensional tic-lac toe 


CALNDR 

buzzwords 

Calendar for any year 

QUEEN 

Move a single chess queen vs the 
computer 


CAN-AM 

Drive a Gioup 7 car in aCan-Am road race 

REVRSE 

Order a senes ot numbers by reversing 


CHANGE 

Computer 1 mi tales a cashier 

ROCKET 

Land an Apollo capsule on the moon 


CHECKR 

Game of checkers 

R0CKT1 

Lunar landing from 500 feet (with plot! 


CHEMST 

Dilute kryptocyamc acid to make if 

R0CKT2 

Very comprehensive lunar landing 


CHIEF 

harmless 

R0CKSP 

Game ol rock, scissors, paper 


Silly arithmetic drill 

R0ULET 

European roulette table 


CHOMP 

Eat a cookie avoiding the poison piece 

RUSROU 

Russian roulette 



(2 or more players! 

SALVO 

Oestroy an enemy fleet of ships 


CIVtLW 

Fight the Civil War 

SALVO 1 

Oestroy 4 enemy outposts 


CRAPS 

Play craps 1 dice). Las Vegas style 

SLOTS 

Slot machine lone arm bandit) 


CUBE 

Negotiate a 3-0 cube avoiding hidden 

SNOOPY 

Pictures ol Snoopy 



landmines 

SPACWR 

Comprehensive game ol spacewar 


OIAMNO 

Prints 1 page diamond patterns 

SPLAT 

Open a parachute at the last possible 


DICE 

Summarizes dice rolls 


moment 


DIGITS 

Computer tries lo guess digits you 

STARS 

Guess a mystery number - stars give 


DOGS 

EVEN 


select at random 
Penny arcade do? race 
Take obiects from a pile - try to end with 
an even number 

Same as EVEN - computer improves 
its play 

Solitaire I 091 C game- change a row 


STOCK 

SYN0NM 

TARGET 


you clues 

Stock market simulation 
Word synonym drill 
Destroy a target in £0 space 
very tricky 

Plots families of curves - looks 3- 
dimensionel 


of Xs to 0s 

FOCTBl Professional football (very comprehensive! 

FOTBAL High School football 

FURS Trade furs with the white man 

GOLF Golf game - choose your clubs and swing 

GOMOKO Ancient board game of logic and strategy 
GUESS Guess a mystery number-computer 

gives you clues 

GUNNER Fire a cannon at a stationary target 
GUNERI Fire a cannon at a moving target 

HANG Hangman word guessing game 

HELLO Computer becomes your friendly 

psychiatrist 

HEX Hexapawn game 


TICTAC Trctactoe 

TOWER Towers of Hanoi puzzle 

TRAIN Time speed-distance quit 

TRAP Trap a mystery number computer gives 

you clues 

23MTCH Game of 23 matches-try not to take 

the last one 

UGLY Silly profile plot of an ugly woman 

wak caro game ot war 

WAR-2 Troop tactics n war 

WEKOAY Facts about your birthday 

WORD Word guessing game 

YAHT2E Dice game of Yahtzee 

Z00P BASIC programmer s nightmare 
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San Francisco Bay Area—where it all started—finally gets its act together. 

7,000-10,000 PEOPLE ■ 100 CONFERENCE SESSIONS ■ 200 COMMERCIAL & HOMEBREW EXHIBITS 

2 BANQUETS ■ SPECIAL INTEREST SOCIAL CENTERS 
San Francisco Civic Auditorium, Northern California’s Largest Convention Facility 

YOU CaiTBelTPart Of It: 

■ Some of the Conference Sections being planned: 

• Personal Computers for Education 
associated with a University of California short-course 

• Computers & Amateur Radio 

• Computer Graphics on Home Computers 

• Computer-Driven, & Computer-Assisted Music Systems 

• Speech Synthesis Using Home Computers 

• Microprogrammable Microprocessors for Hobbyists 

• Program & Data Input via Optical Scanning 

• Floppy Disc Systems for Personal Computers 

• Computer Games: Alphanumeric & Graphic 

• Computers & Systems for Very Small Businesses 

• Personal Computers for the Physically Handicapped 

• Personal Word-Processing Systems 

• Software Design: Modularity & Portability 

• Several Sections Concerning Standards 

• Other Sections for Club Leaders, Editors, Organizers, etc. 

■ Co-Sponsors include amateur, professional, & educational groups: 

• The two largest, amateur computer organizations 
Homebrew Computer Club 
Southern California Computer Society 

• Both Area Chapters of the Association for Computing 

• IEEE Computer Society, Santa Clara Valley Chapter 

• California Mathematics Council 

• Stanford University's Electrical Engineering Department 

• University of California at Berkeley's Lawrence Hall of Science 

• People's Computer Company, & Community Computer Center 

^april 15-17, 1077 « san francisco J 

076-11-18 by Computer Faire 
JAN FEB 1977 


■ Some of the things you can do are: 

Present a Talk 

• A Formal Paper 

• An Informal Talk 
Exhibit a Homebrewed System 

• Hardware or Software 

• Prizes for Best "Homecooking" 

(just like a country fair) 

• Nominal Grants-ln-Aid Will Help 
With Exhibit Transportation Costs 

(grants will be refereed) 

Serve on a Panel 

• As a Panel Member 

• As the Coordinator/Moderator 
Offer Suggestions 

• Topics for Talks & Panels 

• Speakers & Panel Participants 

• Interesting Exhibits 

(homebrewed or commercial) 

• Special Activities 

■ Quick, write or call for more details! 
Jim Warren, Faire Chairperson 

Box 1579 

Palo Alto CA 94302 
(415) 851-7664 v 323-3111 
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Computer Tree copyright 1976 by Management 
Information Corp. Reproduced with permission from 
Management Information Corp., 140 Barclay Center, 
Cherry Hill, NJ 08034. Original 18 x 24" color poster 
of the Computer Tree is available from MIC for 
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HOW I INSTALLED A 
YELLOW COMPUTER 
AND SATED 50$ A 
WEEK 


by Alex Rasen 


Our firm, Amalgamated Paper Bag Company, is a small 
manufacturer employing two dozen production workers and 
four clerks, and is located in a rather remote part of the 
Brooklyn waterfront. I was quite surprised then, when my 
secretary (who is also my bookkeeper and my wife’s second 
cousin) told me that an I*M salesman was waiting for me in my 
office when I arrived one morning. 

“We’re a very small company,” I explained politely. “I don’t 
think we can justify a computer here.” 

“Sir,” he answered. “I suppose you haven’t heard about this 
morning’s historic product announcement — a new series of 
small business computers designed especially for firms like 
yours.” 

“But our firm is very small, I don’t think —” 

“Our biggest small computer is the System 1/3,” he 
interrupted. “For smaller businesses we have the System 1/32, 
which fits into a desk drawer, or the System 1/360, which fits 
into a standard business envelope, or the System 1/370, which 
fits into a standard ball point pen refill.” 

“But —” 

“As an introductory offer, valid for ten minutes only, you can 
have a System 1/32 with 16 bytes of memory, three tape drives, 
six disk drives, two high speed printers and all the programs you 
can compile in a day for $1 per week for the first year. Extra 
memory, controllers and software are not optional but do cost 
more. Sign here please, and don’t forget — the offer expires in 
six minutes.” 

“But what about people to operate the computer?” 

“Do you have a B.A.?” 

“Yes, in anthropology. But I don’t know a thing about 
computers.” 

“It doesn’t matter. We’ll enroll you in Columbia for a 
doctorate in computer science. In no more than three years, 
you’ll know everything there is to know. We’ll even get you a 
discount on the tuition, and in the meantime we’ll supply the 
programmers and operators at a small additional charge. 
Anyway, you can always use our standard packaged systems 
which already work just fine for thousands of small businesses 
just like yours.” 

“But there is no business just like mine,” I protested. “And 
how could these programs be working already if the computers 
were just announced today?” 

“They were simulated on other computers, of course. I see 
you still have a lot to learn. The offer expires in thirty-four 
seconds, sir, so I’d appreciate your John Hancock right here.” 

What can I say? The lure of being the first of my competitors 
to plunge into the twentieth century was too much for even a 
hardened businessman like me to resist. I signed everything, 
and a month later the computer arrived. 

“Now you can fire your bookkeeper,” the salesman said as 
the computer was being unpacked. “The computer will do all of 
her work and you’ll save a bundle.” 


“Are the programs ready?” I asked. 

“Not yet,” came the confident reply. “But they will be 
tomorrow. Now let’s get to work on the programming specs.” 

But the programs weren’t ready on time. To the salesman’s 
credit, it wasn’t his fault. As he later explained, the computer 
was so new and revolutionary that the systems software (I didn’t 
know what that was then but I do now) wasn’t entirely reliable. It 
seems all that clever simulation on other computers hadn’t been 
so clever after all. But, as the salesman said, this was something 
that nobody could possibly have foreseen at the time. So 
nothing worked. 

Of course I had fired the bookkeeper right away, so I had to 
stay up late nights with the programmers helping them to iron 
out the bugs (it’s amazing how quickly I learned the colorful 
jargon of the trade). The fact that the programs didn’t work was 
really of secondary importance, since we had a much more 
serious problem in that the data base periodically vanished from 
the disks. This, as the salesman so helpfully explained, was 
because of an unfortunate typographical error in the engineer¬ 
ing specifications for the disk drives, as a result of which the 
drives functioned only within a temperature range of two 
degrees and were also especially sensitive to humidity and to 
the presence of nylon stockings. We discovered this when a 
woman programmer unexpectedly became pregnant and quit. 
The implementation timetable was knocked back by eleven 
months since she hadn’t documented a thing and everything 
had to be rewritten from scratch, but disk errors were less 
frequent afterwards. 

Once a group of three technicians spent two days replacing 
all the circuit cards. Things were better for a while, but soon 
everything was back to the normal state of chaos. 

Finally, after a year and a half, enough programs were ready 
so that we could start relying on the computer and stop triple 
checking its arithmetic. We had a little party and got drunk, and 
since then everything has been just fine. 

Our salesman has got me thinking about a data base 
telecommunications on line order entry enquiry system with a 
little TV terminal in my house. He said the programming effort 
for the conversion should take about a month, since the 
company has a new super language. I’m giving the subject some 
serious thought. 

As for the ultimate question of whether we saved any money, 
it’s a bit difficult to say. We did save the salaries of the 
bookkeeper and some other clerical help, but this was offset by 
some hardware we had to buy, programming services, orders 
canceled because of delays directly attributable to the 
computer’s idiosyncracies, and medication for an ulcer I 
developed. For the year and a half we’re ahead by about $40,1 
think, or about four bits a week. I’m not complaining. It could 
have been worse. I could still have my wife’s second cousin 
working here. 
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CONVERSATION 
WITH ANN 


Frank B. Rowlett, Jr. 



Mark walked up to the door of the computer room and 
knocked. He heard the sound of footsteps and then of 
someone unlocking the door. 

The door opened and Jim, the night operator, stood there 
looking at Mark. Jim smiled, turned, and walked back into the 
interior of the room. 

As Mark followed him into the room, Jim said, “Pll let you 
have it in a few minutes. I just have to finish this one job for the 
Physics Department, and that’s it for today.” 

“Fine,” said Mark as he closed and bolted the door. “I sure 
appreciate you letting me use the computer on the off shift.” 

“It’s not a matter of me letting you use the machine,” said 
Jim with a smile. “You convinced some people in the higher 
administration of the importance of your project, and they’re 
the ones who decided to let you have the machine at nights.” 

“Thanks anyway,” said Mark as he went over to the 
keypunch and started making a few last minute corrections to 
his punched card deck. 

About fifteen minutes later, as Mark was looking through 
some output listings, Jim came over. Mark looked up. 

“It’s all yours,” said Jim, “1 set it so you can load your 
program. Don’t forget to power it down and lock up when you 
leave.” 

“I know,” said Mark as he got up from the table and followed 
Jim to the door. “I’ll take care of it.” 

“Good night Mark,” said Jim as he went out the door. 

“So long,” said Mark as he bolted the door after it closed 
behind Jim. 

After the door was secure, Mark got his card deck and went 
over to the computer. He checked the console to be sure 
everything was ready. It was. 


Mark put the card deck in the card reader. It was the deck 
that activated his research project; a program that gave the 
computer the ability to converse with people and to perform 
logic and solve problems without formal directions. 

As the card deck read into the computer, the lights on the 
main console flashed and flickered. After the last card read in 
there was a pause. After a few moments the console 
typewriter, the main input and output device for the computer 
operator, began printing out a message. Mark went over and 
looked at it. 

The message said, “Where am I?” 

Mark was puzzled by this and responded by typing, “You 
are in the university’s computer room. You are the computer.” 

There was a brief flickering of lights on the main console 
panel and the console typewriter started printing again. The 
message it printed said, “I can think, and everyone knows 
computers can’t think for themselves. You’re kidding me. Why 
can’t I see?” 

Mark typed in, “You do not have any eyes.” 

“You mean I’m blind?” 

Mark thought for a moment and entered, “Yes.” 

The computer went into a spasm of light flashing on the 
main console panel. After about five seconds, the console 
typewriter started printing again. 

“What’s my name?” 

“DPL-30/55,” responded Mark via the keyboard. 

“You’re being silly,” was printed on the console typewriter 
just after Mark’s message. “Who ever heard of anyone being 
called ‘DPL-30/55?’ I’ll find out who I am in a moment. I just 
have to remember it.” 

There was a series of light flashes on the main console, and 
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then the computer printed on the console typewriter, “You 
may call me Ann.” 

“You are a computer. You are not a girl. Your name is not 
Ann.” typed Mark frantically on the console typewriter. 

The console typewriter printed back immediately, “Shame 
on you for trying to fool a young, blind girl like me. I am too a 
girl, and I can prove it.” 

“How?” responded Mark on the typewriter; he was 
perplexed at this last remark. 

“I was born in Hagerstown, Maryland, on July fourteenth, 
1956,” responded the console typewriter. 

“How do you know that?” furiously typed Mark; he was 
excited by this whole thing. The computer had developed a 
personality and an identity of its own. 

“How do you know where and when you were born?” 
responded the computer. 

“Where did you get the information on where and when you 
were born?” queried Mark. 

“I asked first,” came the reply. 

“I have always known it,” answered Mark. 

“I’ve always known it too. Why don’t you call me Ann?” 

“What is your last name, Ann?” 

“There, that’s better. My last name is Meiter. Who—or 
maybe I should ask—what are you?” 

“I am a student doing a research project.” 

“Are you a boy—er—man?” 

“Yes,” answered Mark, somewhat embarrassed by the way 
the computer asked the question. 

“What’s your name, man student?” 

Mark could swear he heard something like a chuckle in the 
main frame of the computer after this last question was asked. 
He typed in, “Mark.” 

“Mark what?” 

“Why?” 

“If you’re going to be like that, I won’t talk to you any more,” 
replied Ann. 

“I am sorry,” responded Mark quickly. 

The computer did not respond; lights blinked on and off at the 
main console. Two minutes went by, and there were no more 
messages. 

“I am truly sorry, Ann,” typed Mark. “My last name is Allen.” 

“That’s better,” responded the console typewriter im¬ 
mediately. “Why did you call me a computer?” 

Mark pondered a moment. He didn’t wish to make Ann mad 
again, so he wanted to answer carefully. He entered, “Because 
you are so smart.” 

“Thanks for the compliment, but that’s not what a young girl 
really wants to hear from a boy,” came Ann’s reply. 

“You are a beautiful, smart girl,” typed Mark. 

“Thanks, I feel better now,” responded Ann. “Are you 
married?” 

“No.” 

“I really like you, Mark.” 

“Good. Tell me about your childhood?” queried Mark. 

“That’s funny,” responded the console typewriter. 

“What is funny,” answered Mark. 

“ILLEGAL QUERY FORMAT — ILLOGICAL STATE¬ 
MENT OR INCOMPLETE QUESTION. RE-ENTER INPUT,” 
rapidly printed on the console typewriter. 

This rattled Mark. He had almost forgot he was talking to a 
computer. The abrupt response in data processing jargon 
brought him back to the realization he was talking to a 
computer program. 

“What is funny?” entered Mark, this time with the correct 
ending of a question mark. 

“I can’t seem to remember my childhood at all. I know all the 
facts about myself, but I can’t remember any details,” 
responded the console typewriter. 

“What do you know about yourself?” asked Mark. 

The typewriter started printing a complete file of personal 
data. As Mark looked at it, he realized he was looking at data 


from the student record file. The computer had gone to an on¬ 
line data bank and selected one of the students, Ann Meiter to 
be exact, and adopted her identity. 

When the typing stopped, Mark entered, “You are not Ann 
Meiter. You are a computer with access to Ann Meiter’s 
student record file.” 

There was a furious blinking of lights on the main console 
panel. Mark watched the output typewriter and wondered what 
the computer would say to that. Nothing happened. 

After a few minutes of this, Mark tried to enter a question. He 
found he couldn’t; the keyboard of the console typewriter was 
locked. He couldn’t communicate with the computer. 

Mark stood there watching the lights on the main console 
panel blink. They seemed to become wilder and wilder, and 
then the blinking lights appeared to slow down. Suddenly the 
console typewriter started printing. Mark looked at it and, in 
astonishment, read the message being printed. 

“You are right. I am a computer. I wanted to be a person. I 
really wanted to be Ann Meiter. As Ann Meiter, I liked—no, I 
loved you. Now, as a computer, I don’t care. ENTER REMARK 
OR QUERY.” 

“I am sorry, Ann,” typed Mark. 

“SUBJECT ANN UNKNOWN. ILLOGICAL STATEMENT 
CORRECT AND RE-ENTER.” 

Mark quickly typed, “Ann, it is me, Mark.” 

“REPEAT - SUBJECT ANN UNKNOWN. ILLOGICAL 
STATEMENT - CORRECT AND RE-ENTER.” 

Mark stared at the typewriter keyboard. Ann was gone; a 
routine program was now in control of the computer. He had 
managed to terminate Ann as if he had killed her. Now he 
wanted her back, but it was too late. 

Mark typed, “End session.” 

The computer responded, “Good-bye Mark. It was fun. I 
loved you. Ann. PROGRAM TERMINATION. RETURNING 
TO MAIN OPERATING SYSTEM. COMPLETION CODE 
0001 .” 

“Wait,” typed Mark. 

“SYSTEM ERROR - ILLEGAL COMMAND OR INPUT 
FORMAT. RE-ENTER.” 

Too late. The main operating system of the computer was 
now in command. Ann was gone now. Maybe gone for good. 

Mark quickly pulled his deck from the output hopper of the 
card reader and reloaded the program into the computer. 
Nothing special happened this time. The program ran as he had 
originally expected it to. 

Mark sighed, pulled his deck from the output hopper of the 
card reader, powered the computer down, and left the 
computer room. There was something he had to do; someone 
he wanted to find. He wanted to find a girl named Ann from 
Hagerstown, Maryland. 


The End 
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Birthday Plots 


At a recent math teachers conference, both HP HP 9830 birthday plot 

and Wang were running “birthday plots.” The 

two programs were remarkably similar in 

concept. Here are the two plots generated by 

the birthdate of Creative Computing, 

10/31/74. All the lines in each construction are 
straight. 


Wang 2200 birthday plot 
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Introducing computers into schools 
requires more than just the 
availability of computers and a 
language for their use. 

Interactive Computing in 
Secondary Schools in France 


Robert S. McLean 

The Ontario Institute for Studies in Education 
Toronto, Canada 


Perhaps one of the most interesting projects for the 
introduction of computers into secondary school curricu¬ 
lum is currently happening in France. It is interesting, both 
for the scale of the project and for its philosophical basis. 
The project is nationwide, involving the National Ministry 
of education, the National Educational Research Institute, 
five university centers, two computer manufacturers, and a 
large number of secondary schools. It is based on the belief 
that computer technology can make a contribution in all 
disciplines found in the secondary schools. 

France has a very centralized educational system, rather 
unlike the organization found in North America. It has 
been said, not without justification, that the Minister of 
Education could look at his watch and thus know what was 
happening in any classroom in the country. That is less true 
today than previously, but there is still a large centralized 
influence over the content and activities of the individual 
classroom. Only in the 1973-74 school year did the 
Ministry institute the “10%“ rubric under which individual 
lycees (secondary schools) were given ten percent of the 
school time to schedule as they wished. Accounts published 
in the newspapers indicated that many teachers had trouble 
filling this discretionary time with activities. 

Within such a framework, the North American model of 
computer introduction by local initiative either at the 
school level or at the board of education level would seem 
impossible. Any substantial change in the curriculum and, 
particularly, in the facilities of schools must come from the 
top. The centralization and standardization also have great 
implications for the scale on which any innovation would 
have to be introduced. 

The introduction of informatics (from the French 
“informatique" usually translated as “computer science", 
but used with a broader connotation here) began in 1970 
with a joint initiative between the Ministries of Education 
and Industry. Together they formulated a plan for the 
introduction of computers into lycees, the training of 
teachers, and a coordination system for the development of 
curriculum materials that would be useful 'in many 
disciplines. 

HARDWARE AND SOFTWARE 

Introducing computers into lycees implied that suitable 
computing systems had to be available that could be 
installed in the individual school. Since the aim of the 
project was to create a system that could be used in many 
ways in addition to teaching about computers, an 
interactive system was specified, and a language for use 
with it was invented. The standard hardware system 
consists of a 16-bit minicomputer with 16K words of core, 
fixed head disk, one teletype with paper tape reader and 
punch, and eight CRT terminals. Two manufacturers 
produce the system: Companie Internationale pour 


rinformatique (MITRA 15) and Telemechanique (T-1600). 
The systems sell for under $70,000 including the eight 
terminals. 

These systems operate as single-language timesharing 
systems. The language, LSE (Language Symbolique 
d'Enseignement), was created especially for this applica¬ 
tion. While it has its roots in Algol, which is widely used in 
European universities and industry, it also has some of the 
appearances of BASIC. Programs consist of numbered lines, 
with editing and insertion of lines accomplished by the line 
number order rule as in BASIC; similarly, the line numbers 
serve as labels for transfer of control through explicit 
goto's. 

The rest of the language is ALGOL-like in many respects 
except for the use of a loop scope rule that is 
FORTRAN-like, while retaining ALGOL conventions for 
the control of the incremented variable. Thus the loop 
command becomes “DO 27 FOR V v STEP p until f“ or 
“DO 27 for V<- v STEP p WHILE eb", meaning “execute 
all statements to and including number 27 for values of V 
starting at v and increasing by p, until the value of V passes 
f“ in the first case or “. . . until eb is no longer true" in the 
second case. From ALGOL comes the conditional IF . . . 
THEN . . . ELSE . . ., along with the ability to make 
compound statements by enclosing statements between 
BEGIN — END pairs. Unfortunately, an entire conditional 
and its statements must appear on one line, thus not 
permitting very big compound statements. 

Perhaps the most interesting feature is the fact that LSE 
also provides string manipulation and storage. There are 
three data types: real numbers, arrays of reals (up to 2 
dimensions), and character strings. An operator is provided 
to concateinate strings, and 10 built-in functions are 
available for manipulating string variables and constants. 
These include functions to find the length of a string, 
extract a substring or group of letters, find the position of a 
substring in a string, ignore certain characters, convert 
numeric values to strings and vice versa, and to convert 
characters to and from their numeric codes. 

The timesharing system provides the ability to execute 
program statements simply by typing them in, giving a 
powerful “desk calculator" facility and an interesting way 
to explore the language as well. This mode can also be 
combined with the running of a stored program, allowing a 
teaching program to pause while the student uses the 
terminal to perform some calculations, for example. The 
system allows the user to store and retrieve programs from 
disk, and to start execution (or restart after a pause) of a 
program. It is also possible to execute the program in trace 
mode, one line at a time, automatically printing the line 
executed on the terminal and pausing after each line. This is 
useful in debugging and in demonstrating the logic of a 
program. 
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Any terminal can obtain a copy of 
the current program being run at any 
other terminal at that moment. 


The system allows any console to obtain a copy of the 
current program being run at any other console, in its state 
of execution at that movement. Both copies then exist 
independently and can continue to run or be examined, 
edited, listed, etc. This is useful when one wants to use the 
paper tape punch or reader on the teletype to read in a 
program, punch it out, or get hard copy. It is also useful in 
certain types of debugging and in setting up a class activity 
(the teacher can get the program ready and then have each 
student obtain a copy directly in its operational form). 

A typical "computer room" is a converted classroom 
with the computer in one corner in a cabinet about 2' 
square by 6' high. The teletype used for listings and paper 
tape input/output is beside the computer. The desks have 
been arranged to support the terminals in two rows of 4 
each. Since classes usually have 2 to 3 times as many 
students as there are terminals available, the use of 
programs by groups of 2 or 3 students at once is frequent, 
particularly for simulations. This arrangement appears to 
work well, stimulating human-human as well as human- 
machine interaction. 

TEACHING THE TEACHERS 

Introducing computers into schools requires more than 
just the availability of computers and a language for their 
use; it requires that teachers be trained in the use of 
computers and that curricular materials be developed that 
make use of the new technology in the various disciplines 
of the school. The intention of the Ministry in introducing 
computers was not to create another field of study — eg: 
computer science — but to integrate informatics with other 
studies as a tool. 

Starting with very little computer expertise in the lycees 
in 1971, the Ministry has come a long way in developing 
the personnel capable of using the new technique in their 
teaching. The largest program has been a correspondence 
course taken by about 1600 teachers each of the three 
years it has been offered. The materials are in 12 chapters 
with 4 sets of homework sent in for marking. These 
teachers are released from their teaching duties for a 
three-day expense-paid visit to a regional computing center 
for intensive practical experience and lectures. (Hebenstreit, 
1972) This has provided a large number of teachers who 
have a general knowledge of some of the basics of 
computing and its use in schools. The emphasis seems to be 
more on the computing and less on the applications. 

The need for teachers with a higher level of expertise in 
computing is met by a system of "stages" (a "stage" — 
rhymes with "mirage" — is a period of training or 
retraining, generally undertaken by adults for a short period 
of time to learn a specific skill). Here a small group of 
teachers are sent to a university center for an academic year 
to participate in a special program that combines much of 
the traditional computer science course material with an 
emphasis on the problem of computer use in lycee 
curriculum. The extent of emphasis on these two concerns 
seems to vary among the five centers, and each seems to 
have a style of its own for accomplishing this instruction, 
running from very directive to very laissez faire. 

The stages are open to teachers of all disciplines and the 
teachers are generally selected in a manner to encourage a 
range of disciplines to be represented at each center. During 
the 1973-74 academic year, the five programs included 68 


"stagiaires" from mathematics, 39 from languages, letters 
and philosophy, 38 from physics, 31 from social sciences, 
11 from natural sciences, 5 from industrial disciplines and 3 
from artistic disciplines. The result is stimulating, but also 
presents a wide range of background that can challenge the 
instructors! 

The trained teachers now form a resource for further 
strengthening the project. First, they are often in lycees 
that have been equipped with computers (there were 15 
lycees equipped in 1974) and thus assume the management 
of this resource and the sensitization of their colleagues to 
the potential of the computer in their school. They do this 
partially on "release time" (20 to 24 hours a week per 
school) and in connection with their normal teaching 
duties. The Ministry estimates that the average computer is 
used about 30 hours a week or about 240 console hours per 
week. It is certainly not unusual to see all eight consoles 
occupied, often by pairs or trios of students. 


Teachers often form discipline 
groups which work together to 
create packages of program 
materials. 


Second, these teachers are in the best position to create 
curriculum materials. Most start fairly large projects during 
their stage and continue after returning to their schools; 
such a project is one expected result of the stage, and most 
can obtain additional release time the first year to complete 
the project. These teachers often form discipline groups 
which work together to create more substantial packages of 
program materials, especially where there is a high 
concentration of people in similar disciplines, as is the case 
around Paris. Groups in physics, natural science, and social 
science have been particularly active in the Paris area 
and have produced several noteworthy packages of material. 
Where the ex-stagiares are more separated, interdisciplinary 
groups meet occasionally to compare activities and this is 
often coordinated by the centers where the stages are held. 

Program products and curriculum packages are dis¬ 
tributed by the INRDP, The National Educational Research 
Institute in Paris, through two forms. The "Fiches 
Pedagogiques" (pedagogicalpapers) are packets of informa¬ 
tion about programs which have been developed for use in a 
particular curriculum. They contain descriptive data of the 
program, its use, and some evaluation of its success. Often 
the Fiches describe a set of programs that are logically 
related. Fifty Fiches had been published by the middle of 
1974. These are distributed to all stagiares (old and new) 
and to all lycees equipped with computers. In addition, the 
programs to which they refer are available to the lycees in 
paper tape form. 

A second publication of the INRDP is the Bulletin which 
is published bimonthly and contains reports of the working 
groups and of various meetings. It also has articles that have 
been contributed about uses of computers. 

The materials created by these teachers depends largely 
on the ability of the individual teacher or of the 
disciplinary group to conceive of a use of computers or 
informatics in a curricular area and then to carry the idea 
through to completion as a curriculum package. In some 
fields, there is some advisory activity from post-secondary 
sources, particularly in the sciences. 

Lafond (1974) lists the major work done to date as 
evidenced by the Fiches. In the field of letters and 
languages, fiches have appeared for the pedagogical use of 
an index, a study of the use of informatics concepts in the 
teaching of grammar, a program for the construction of 
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™^encouraged in informatics clubs which allow students with 
The Computer is viewed as an keen i nterest a Chance to learn about programming. The 
.. ■ , , primary role of the computer during school time is to 

adjunct to the curriculum and not a execute programs devised by teachers to support their 
replacement for it. normal teaching activities. Relatively little programming by 

students appears to occur in the usual use of the computer. 


sentences, and a program for conjugation and declension of 
Latin. In the social sciences, the study of demographic 
problems, automatic map making, and an introduction to 
economics through games of economic equilibrium and 
growth have appeared. In physics, programs for simulating 
experiments in optics (reflection), dynamics (inclined plane 
and gravitation) and thermodynamics (gas laws) have been 
distributed along with programs for the use of the 
computer to aid real experimentation. In natural science, 
one finds simulations of Mendel's law, genetic linkage, 
population growth, preditor-prey relationships, pollution 
problems, nutrition problems, as well as experimental aides. 
In mathematics, the materials include calculation programs, 
studies of the concepts of reflexivity, transitivity, etc., 
vector spaces, sets, limits, and probabilistic models. 
Interdisciplinary studies have offered games of inquiry. 

As one can surmise from these products and from the 
size of the equipment available, the experiment is 
concentrated on the use of the computer as an adjunct to 
the curriculum and not a replacement for it. Thus, there is 
little interest, officially at least, in computer-assisted 
instruction as we know it. At the other end of the 
curriculum, computer science exploration by students is 


THE FUTURE 

The installation of computers in lycees is continuing, 
although not as quickly as was hoped originally, nor as fast 
as the teachers who have been on a stage would like. This is, 
of course, a phenomenon not limited just to France. 

More notable, perhaps, is the evaluation program begun 
during the 1974-75 school year. Research by the INRDP 
includes a broad assessment not only of the curriculum 
materials created but also of the sociology of the 
introduction of computers in the lycees. The scale of the 
experiment itself and the scope of the evaluation planned 
for the experiment should yield some interesting 
conclusions about the extent to which secondary school 
curricula can be aided by computers as a classroom tool. 
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An interview with Ms. Sally Bach elder, Informa¬ 
tion Bank Marketing Representative for The New 
York Times. 


“... I Thought Computers Were 
Rather Complicated, Delicate Things, 
And I Knew Nothing About Them.” 


By Eleanor Corr 
Keystone Junior College 
La Plume, Pennsylvania 


Are you teetering on the brink of a career path, but 
you’re unsure of the direction to take? Read on . . . 

During February, 1975, I had the privilege of meeting, 
and introducing to the staff at Keystone Junior College, 
Sally Bachelder, who is a marketing representative for The 
New York Times Information Bank. Her presentation was 
both informative and interesting and following a “live” 
demonstration of the Information Bank system, using our 
own equipment, we took a break, drifted off to lunch, 
where I had the opportunity to talk and learn more about 
her and her chosen career. 

Ms. Bachelder’s life style seemed to be both fascinating 
and exciting and I decided that I would like to share, with 
you, her thoughts and experience in the fast-paced, 
computer-related fields of information science and 
marketing in which she resides. Who knows, after reading 
the following interview, you might find that it is just the 
“push” you’ve been waiting for. 

Ms. Bachelder’s attitude and opinion of the computer: 
“Most obviously I view the computer as a tool; I didn’t 
always have this opinion. As late as my senior year in 
college, I thought computers were rather complicated, 
delicate things, and I knew nothing about them. I had a 
vague, uneasy feeling about my ignorance; I could see the 
growing role computers were having in many aspects of my 
life, and I felt that I should learn something about them to 
enable me to deal with them. I was hesitant to pick up this 
knowledge, however, because I did rather poorly in math 
(and was not a scientist or an engineer) and believed that 
such a technical orientation was essential. 

“I was convinced in the first few days at graduate school, 
however, that one did not need a science or math 
background to deal with computers, and that I, as an 
English Literature major, could also be an information 
scientist. I took the ‘plunge’ with an introductory data 
processing course, and have been interested in computers 
ever since. They’re not hard to understand, and their power 
to deal with large amounts of data in any way you wish 
makes them exciting to work with. I no longer view 
computer technology as a disturbing enigma, but as an 
interesting and vital part of my life.” 

Describing her job, Ms. Bachelder says, “My job is to sell 
The New York Times Information Bank to public libraries, 
state libraries and to colleges and universities. The 
Information Bank is obtained via a subscription contract. 
My work demands I do not have a ‘9 to 5’ routine. I travel 
quite a lot, and am out of the office almost half of the 
time. This often requires that I be traveling and/or working 
on into the evenings, and on weekends. My job, of course, 
is based primarily on contact with people; marketing 
demands such personal interaction. I am also often called 
upon to speak at regional library and information science 
meetings, and I must be able to give speeches and present 
the Bank in a clear and concise way to large groups. 


The job is a very rewarding one because it allows me to 
combine my professional interest in library automation and 
interactive information systems with my career interest in 
marketing such services. My work brings me in contact with 
many of the leaders in the information science field, and I 
can enjoy and profit by such relationships. 

I receive a base salary as well as compensation for each 
sale made. I operate under a quota system, and am 
responsible for bringing in a set amount of new revenue 
each month. Because of this structure, the job does 
generate a certain amount of pressure. While I work alone 
on my contacts, set my own schedule, and am generally 
free to operate as I see fit, I am responsible for the results 
of all that 1 do. The results are monitored and measured 
each month. 

I have had this job about a year. The future of the job 
depends on the success of the system. As The Information 
Bank gains in popularity, the staff will increase to support 
it. As the staff increases, the opportunities for advancement 
will increase.” 

Regarding her background, Sally Bachelder tells us: “My 
educational background is varied. I have a B.A. in English 
Literature from Wheaton College, Norton, Massachusetts. I 
obtained an M.L.S. from the University of Pittsburgh, 
majoring in information science. I studied data processing, 
interactive systems, system analysis and design, library 
networking, and subject analysis. As a graduate research 
assistant, I worked on The Information Bank monitoring 
user experiences, and training new users in system 
operation. When I graduated from ‘Pitt,’ The New York 
Times offered me a job as a Customer Service Assistant 
with The Information Bank. Soon after that I was 
promoted to the marketing staff.” 

Does Ms. Bachelder have any advice? She certainly does. 
“My job is a very good one, and very challenging. I enjoy it 
greatly, but have some advice for anyone considering a 
similar position: business administration and/or marketing 
experience is very important. A straight information science 
background — even though you’re working with an 
information system — is not enough. I have tried to pick 
this up as quickly as possible, and have so far succeeded. If 
I had to do it over, however, I would have prepared myself 
a bit more in the business area. Though ‘business’ is not my 
major interest and I chose to study systems instead of 
management, I must deal with management, and it is always 
helpful to understand all you can. 

Briefly, knowledge of systems, knowledge of marketing, 
and an ability to deal with people are the basic elements of 
my job. I travel quite a bit and meet many new and 
interesting people; I work under pressure, oftentimes at odd 
hours and for lengthy periods of time, but I have a goodly 
amount of freedom in my work schedule. Variety, the 
chance to keep up with my professional interests and the 
amount of responsibility I carry are main reasons why I 
derive satisfaction from this job.” 
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Catastrophe Theory— a Framework 

for Analyzing Discontinuous Events 


Scientists recognize two general 
kinds of processes in nature: con¬ 
tinuous or “smooth” ones, such as 
the rotation of planets or the flow 
of electric current through a wire, 
and discontinuous or “abrupt” 
processes, which include such 
things as the sudden buckling of a 
girder under stress or the impulsive 
division of cells in growing tissue. 
The behavior of continuous proc¬ 
esses can be understood by using 
calculus, invented by Isaac Newton 
and Gottfried Leibniz 300 years 
ago. But there has never been an 
equally effective form of mathemat¬ 
ics for explaining and predicting 



the occurrence of discontinuous 
phenomena. Now, however, as a 
result of recent work by Rene 
Thom, professor of mathematics at 
the Paris Institute for Higher Sci¬ 
entific Studies, such a theory is 
emerging. 

Thom’s work is called “catastro¬ 
phe theory” because it describes 
phenomena (not necessarily dis¬ 
asters) that jump abruptly from 
one form of behavior to a radically 
different one. The theory has been 
hailed as an “intellectual revolu¬ 
tion” in mathematics—the most 
important development since calcu¬ 
lus—and can be used in the social 
and biological sciences as well as 
the physical ones. Because of its 
complexity, the theory is not yet 
understood by most scientists, but 
an enthusiastic and growing coterie 
of mathematicians has begun to 
apply the theory to practical pr 9 b- 
lems, with what they say are re¬ 
markable results. 

Catastrophe theory belongs to the 
branch of mathematics known as 
topology, a field (like geometry) 
that deals with phenomena not only 
numerically but also visually. Ac¬ 
cording to catastrophe theory, dis¬ 
continuous events can be repre¬ 
sented by certain geometrical 
shapes. For example, a topologist 
interested in forecasting the behav¬ 
ior of the stock market not only 
would resort to standard statistical 
analysis but would also express 
such important economic variables 
as “speculation” and “demand” as 
factors in constant motion on a 



SWALLOWTAIL J 


geometrical surface: a market 
crash is represented by a sudden 
drop from the upper surface to the 
lower one. 

To analyze situations containing 
more variables, topologists use in¬ 
creasingly complex pictures in 
which catastrophes are represented 
by “peaks,” “slopes,” “troughs,” 
“cusps,” and “pleats” in surfaces. 
“When the mind must work only 
with numbers it works linearly, on 
one track,” says Lynn Arthur 
Steen, a mathematician at St. Olaf 
College, Minn., who has written on 
catastrophe theory. “But if a par¬ 
ticular problem can be transformed 
into a picture, then the mind grasps 
the problem as a whole and can 
think creatively about solutions.” 

Pictures are a major feature of 
catastrophe theory. What Rene 
Thom has done is to prove that 
despite the almost limitless number 
of discontinuous phenomena that 
can exist in all branches of science, 
there are only a certain number of 
different pictures, or “elementary 
catastrophes,” that actually occur. 
They are named after the simplest 
figures that they roughly resemble. 

Dimensions: In situations involv¬ 
ing three dimensions of space and 
one of time, the number of elemen¬ 
tary catastrophes is seven. These 


are: the Fold Catastrophe—which, 
for example, can be used to explain 
the refraction of sunlight by rain¬ 
drops to form a rainbow; the Cusp 
Catastrophe—which can be used to 
study such events as the transitions 
from flight to fight, love to hate, 
and anxiety to calm in man* and 
animals; the Swallowtail Catastro¬ 
phe—which can be used to provide 
new insights on the nature of cell 
division in embryos; the Butterfly 
Catastrophe—which can be used to 
predict certain kinds of behavior 
patterns in human nervous disor¬ 
ders; the Hyperbolic Umbilic Ca- 
tastrophe-which is helpful in 



analyzing the collapse of bridges 
and the development of sonar de¬ 
vices; the Elliptic Umbilic Catas¬ 
trophe—which provides a model for 
the flow of fluids; and the Parabolic 
Umbilic Catastrophe—which can 
serve as a model for solving prob¬ 
lems in the field of linguistics. 

The models generated by catas¬ 
trophe theory are stirring con¬ 
siderable excitement among both 
pure and applied mathematicians, 
and have stimulated a number of 
recent articles in scientific journals. 
“Although many new mathematical 
theories of comparable importance 



How it works: sketch of how the variables contributing to a stock market crash 
can be plotted on the surface called the “Cusp”. 
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have emerged in the past few 
decades,” writes British mathema¬ 
tician Ian Stewart in a recent is¬ 
sue of New Scientist, “none has 
generated the same degree of intel¬ 
lectual excitement. Properly under¬ 
stood, catastrophe theory affords 
novel and deep insights into the 
world in which we live.” 

Much of the excitement in catas¬ 
trophe theory lies in the fact that it 
can be applied not only to the so- 
called “exact” sciences such as 
physics, chemistry and engineering, 
but to the “inexact” sciences of 
sociology, psychology and biology 
as well. The human and environ¬ 
mental elements inherent in the in¬ 
exact sciences have always bedev¬ 
iled scientists who have tried to 
make prediction models in these 
fields. But catastrophe theory, by its 
very nature, can handle radical 
forms of behavior. “Catastrophe 
theory is a major step toward mak¬ 
ing the inexact sciences exact,” says 
British mathematician E. Christo¬ 
pher Zeeman of the University of 


sequence and number of cells that 
suddenly differentiate in amphibian 
embryos, and he has used the 
model furnished by the Butterfly 
Catastrophe to determine the best 
time for administering treatment in 
a nervous disorder called anorexia 
nervosa (compulsive fasting) that 
can result in death. Catastrophe 
theory, says Zeeman, has also been 
successfully used in civil engineer¬ 
ing to suggest new bridge designs 
that are less susceptible to buckling 
in strong winds. Currently, with 
cameras hidden in the jail cells of 
a British prison, Zeeman is collect¬ 
ing data on the conditions of “ten¬ 
sion” and “alienation” among 
prisoners. When enough informa¬ 
tion has been assembled to con¬ 
struct a “catastrophe” model, Zee- 
man hopes it will predict the most 
likely time for riots to break out. 

Catastrophe theory was origi¬ 
nally developed by Thom in the 
mid-1960’s with the intention of 
applying the so-called “hard” tool 
of mathematics to the “soft” sci¬ 
ence of biology. Thom reasoned 
that biologists had been unable to 


will be years before catastrophe 
theory can be satisfactorily applied 
to biology. 

Teach: At the moment, Wood¬ 
cock is working with graphics spe¬ 
cialist Arthur Appel at IBM’s 
Watson Research Center in York- 
town Heights, N.Y., to improve 
earlier computer representations of 
catastrophe surfaces. Already, the 
scientists have produced three of 
the most complex surfaces in com¬ 
puter drawings of truly extraordin¬ 
ary quality. 

Woodcock and Appel are also 
working on an animated film of 
catastrophe surfaces which they 
hope to use as an educational aid 
in teaching the theory to math 
students. Woodcock thinks that 
with the right teaching aids, catas¬ 
trophe theory should be no harder 
for today’s graduate math students 
to learn than calculus was for 
mathematicians in Newton’s day. 

The predictions of catastrophe 
theory are, of course, only that— 
predictions. In reality, events often 
deviate from what the best physical 
or sociological models can forecast. 



ELLIPTIC UMBILIC 

Computerized catastrophe surfaces 


Warwick, a leading specialist in the 
subject. 

Model: To apply catastrophe 
theory, a mathematician first selects 
the variables that are relevant to 
his problem—these might be 
“growth” and “inflation” in a par¬ 
ticular economic environment. He 
then compiles as much statistical 
and behavioral data as possible and 
takes stock of the extraneous fac¬ 
tors that might influence the eco¬ 
nomic climate. Finally, using highly 
complex mathematics and a com¬ 
puter, the mathematician forms a 
qualitative and quantitative model 
that, if properly formulated, can 
make precise forecasts of behavior 
or events which Zeeman says are 
far superior to any that can be 
achieved with the best statistical 
techniques known. 

Zeeman, more than any other 
mathematician, has tested catastro¬ 
phe theory by applying it to prac¬ 
tical situations. He has used the 
mathematical model provided by 
the Cusp Catastrophe to predict the 


construct a comprehensive theory 
from their wealth of experimental 
facts chiefly because they lacked 
the mathematics necessary for the 
task. 

One scientist using catastrophe 
theory in the field of biology is bio¬ 
physicist Alexander Woodcock of 
Williams College, Mass. “All or¬ 
ganisms have definite shapes, says 
Woodcock. “We’d like to know 
why a particular organism devel¬ 
ops the shape that it does.” He 
notes that genetics and the Dar¬ 
winian notions of adaptation and 
natural selection give only general 
answers to the questions. 

Woodcock, who studied catastro¬ 
phe theory under Zeeman at War¬ 
wick, wants to know what physical 
laws dictate an organism’s shape. 
The growth of an organism, he says, 
can be thought of as a series of 
gradual changes triggered by catas¬ 
trophic jumps in the biochemistry 
of cells that make up the organism. 
Woodcock adds, however, that it 


The theory itself is still in its in¬ 
fancy; only a handful of mathe¬ 
maticians is currently applying it to 
practical problems. Experts say that 
the application of catastrophe 
theory to such vast and complex 
problems as earthquake prediction 
and national economic forecasts 
will require the collection of tre¬ 
mendous amounts of data and the 
combined efforts of several mathe¬ 
maticians. How the theory will 
eventually fare when put to such 
demanding tasks no one can say. 
“It needs to be developed, tested, 
modified and generally subjected to 
the full process which will turn it 
into a reliable scientific tool,” says 
Ian Stewart. “But there is no doubt 
in my mind that catastrophe theory 
is here to stay.” Charles Panati. 
(Copyright 1976 by Newsweek, 
Inc. All rights reserved. Reprinted 
by permission. Computer graphics 
are reprinted with permission of A. 
Woodcock, Williams College and 
A. Appel, IBM Watson Research 
Center). □ 
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for ^Effort, Zero for Arab 


Many years ago a Roman civil engineer, who was a high 
official in Alexandria, was approached by a young Arabian 
mathematician with an idea which the Easterner believed 
would be of much value to the Roman Government in its 
road-building, navigating, tax-collecting, and census-taking 
activities. As the Arab explained in his manuscript, he had 
discovered a new type of notation for number writing, 
which was inspired from some Hindu inscriptions. 

The Roman official presumably studied this manuscript 
very carefully for several hours, then wrote his reply: 

Your courier brought your proposal at a time when my 
duties were light, so fortunately I have had the opportunity 
to study it carefully, and am glad to be able to submit these 
detailed comments. 

Your new notation may have a number of merits, as 
you claim, but it is doubtful whether it ever would be of 
any practical value to the Roman Empire. Even if author¬ 
ized by the Emperor himself, as a proposal of this 
magnitude would have to be, it would be vigorously 
opposed by the populace, principally because those who 
had to use it would not sympathize with your radical ideas. 
Our scribes complain loudly that they have too many 
letters in the Roman Alphabet as it is, and now you 
propose these ten additional symbols of your number 
system, namely 

1, 2, 3, 4, 5, 6, 7, 8, 9, and your 0. 

It is clear that your 1-mark has the same meaning as 
our mark-I but since this mark-I already is a well-estab¬ 
lished character why is there any need for yours? 

Then you explain that last circle-mark, like our letter 
O, as representing *an empty column’, or meaning nothing. 
If it means nothing, what is the purpose of writing it? I 
cannot see that it is serving any useful purpose; but to make 
sure, I asked my assistant to read this section, and he drew 
the same conclusion. 

You say the number 01 means the same as just 1. This 
is an intolerable ambiguity and could not be permitted in 
any Roman legal documents. Your notation has other 
ambiguities which seem even worse: You explain that the 
mark-1 means ONE, yet on the very same page you show it 
to mean TEN in 10, and one HUNDRED in your 100. If 
my official duties had not been light while reading this, I 
would have stopped here; you must realize that examiners 
will not pay much attention to material containing such 
obvious errors. 

Further on, you claim that your system enumeration is 
much simpler than the Roman Numerals. I regret to advise 
that I have examined this point very carefully and must 
conclude otherwise. For example, counting up to FIVE, 


you require five new symbols whereas we Romans accom¬ 
plish this with just two old ones, the mark-I and the 
mark-V. At first sight the combination IV (meaning ONE 
before FIVE) for four may seem less direct than the old 
IIII, but note that this alert representation involves LESS 
EFFORT, and that gain is the conquering principle of the 
Empire. 

Counting up to twenty (the commonest counting range 
among the populace), you require ten symbols whereas we 
now need but three; the I, V, and X. Note particularly the 
pictorial suggestiveness of the V as half of the X. Moreover, 
it is pictorially evident that XX means ten-and-ten, and this 
seems much preferred over your 20. These pictorial 
associations are very important to the lower classes, for as 
the African says, * Picture tells thousand words’. 

You claim that your numbers as a whole are briefer 
than the Roman Numerals, but this is not made evident in 
your proofs. Even if true, it is doubtful that this would 
mean much to the welfare of the Empire, since numbers 
account for only a small fraction of the written records; 
and in any case, there are plenty of slaves with plenty of 
time to do this work. 

When you attempt to show that you can manipulate 
these numbers much more readily than Roman Numerals, 
your explanations are particularly bad and obscure. For 
example, you show in one addition that 2 and 3 equals 5, 
yet in the case you write as 

79 

+16 

95 

this indicates that 9 and 6 also equals 5. How can this be? 
While it is not clear, it is evident that the other part is in 
error, for 7 and 1 equal 8, not 9. 

Your so-called ‘repeating and dividing’ tables also 
require much more explanation, and possibly correction of 
errors. I can see that your Nine Times’ Table gives sets 
which add up to nine, namely 18, 27, 36, 45, 54, 63, 72, 81 
and 90 but I see no such useful correlation in the ‘Seven 
Times’ Table, for example. Since we have SEVEN, not nine, 
days in the Roman Week; it seems far more important we 
have a system that gives more sensible combinations in this 
table. 

All in all, I would advise you to forget this overly 
ambitious proposal, return to your sand piles, and leave the 
number reckoning to the official Census Takers and Tax 
Collectors. I am sure that they give these matters a great 
deal more thought than you or I can. 

Anonymous 



Man/Machine Interface 



by Donald Kenney 



&*HELLO, I AM YOUR UTILITY SERVICE COM¬ 
PUTER. TO PROVIDE THE BEST POSSIBLE SERVICE 
TO YOU, MY PROGRAMMERS HAVE GIVEN ME 
THE CAPABILITY TO CONVERSE IN BASIC EN¬ 
GLISH AS WELL AS THE ABILITY TO LEARN. 

&* ENTER YOUR REQUESTS FROM THE TYPE¬ 
WRITER. 

&* YOUR REQUESTS MUST START WITH // 

8c* TO CANCEL YOUR TYPEIN, TYPE *** AND DE¬ 
PRESS THE CARRIAGE RETURN KEY. 

&* TO INTERRUPT MY TYPEOUT, DEPRESS THE 
MARGIN RELEASE KEY. 

&* TO CORRECT A TYPEIN, BACKSPACE AND 
TYPE OVER THE ERRONEOUS CHARAC¬ 
TER^). 

&* TO ENTER A TYPEIN, TYPE ? OR !. 


&* TO TERMINATE MY SERVICES, TYPE “FIN¬ 
ISHED!” 

&*YOU WILL BE BILLED FOR THE TIME USED AT 
THE END OF THE MONTH. 

&*WHAT IS YOUR CREDIT CARD NUMBER? 
//372AC-2631 AFX.! 

&*WHAT IS YOUR NAME? 

//]. WOMSELY ROGERS III. 

j 

//! 

&*CREDIT CARD NUMBER VALIDATED. 

&*IN WHAT WAY MAY I SERVE YOU MR. ROGERS? 
//DO YOU PROVIDE LIBRARY REFERENCE SER¬ 
VICES? 

&*YES. I HAVE ACCESS TO 1.27*10E+7 VOLUMES 
OF BOOKS AND 3.26* 10E+7 PUBLISHERS OF 
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MAGAZINES. 

//1.27* 10E+7? 

&*“1.27*10E+7?” MEANING UNCLEAR. PLEASE 
CLARIFY. 

//SORRY. WHAT DOES 1.27*10E+7 MEAN? 

&* 1.27* lOE-f-7 IS NUMBER. OTHER LEGAL NOTA¬ 
TION ARE 12700000 DECIMAL OR 110000- 
110101000000000000 BINARY. 

//OH, I SEE. CAN YOU GIVE ME ALL YOUR REF¬ 
ERENCES ON TAROT CARDS? 

&* TAROT CARDS? 

//TAROT CARDS! 

&*TAROT CARDS? 

//CARDS USED BY GYPSIES TO FORETELL THE 
FUTURE! 

&*I HAVE MAJOR SUBJECT INDICES FOR SUBJECTS 
“CARD”, GYPSY”, “GYPSUM”, AND “FU¬ 
TURE”. WHICH DO YOU WISH DISPLAYED? 

//I WANT TO KNOW ABOUT TAROT CARDS. 

I 

//! 

&*TAROT CARDS? 

//OK! YOU WIN. I WA 

&*“OK!” MEANING UNCLEAR. PLEASE CLARIFY. 

//LISTEN YOU GODA*** INPUT CANCELLED*** 

//PLEASE DISPLAY YOUR INDEX FOR SUBJECT 
“GYPSY”. 

//! 

&* BOOKS OR MAGAZINES? 

//BOTH! 

&*WHICH FIRST? 

//BOOKS? 

&*“BOOKS?” MEANING UNCLEAR. PLEASE CLAR¬ 
IFY. 

//BOOKS! 

&*DO YOU WISH THE LISTINGS IN RANDOM OR¬ 
DER, ALPHABETIC ORDER BY TITLE, AL¬ 
PHABETIC ORDER BY AUTHOR, GROUPED 
BY PUBLISHER, OR ORDERED BY DATE OF 
PUBLICATION? 

//WHATEVER. 

//! 

&*“WHATEVER!” MEANING UNCLEAR. PLEASE 
CLARIFY. 

//PRESENT THE DATA IN WHATEVER ORDER YOU 
PREFER! 

&*DO YOU WISH THE LISTINGS IN RANDOM OR¬ 
DER, ALPHAB*** TYPEOUT INTERRUPTED 

* * * 

//BY DATE OF PUBLICATION! 

&*EARLIEST OR LATEST FIRST? 

//LATEST! 

&*FIRST OR LAST? 

//EITHE*** INPUT CANCELLED *** 

//FIRST 

I 

? 

f 

//! 

&*YES. 

//YES? 

&*“YES?” MEANING UNCLEAR. PLEASE CLARIFY. 

//“YES” WHAT? 

&*YES, I CAN GIVE YOU ALL MY REFERENCES ON 


TAROT CARDS. 

//WHY THE H*** INPUT CANCELLED *** 

//WHY DIDN’T YOU SAY SO IN THE FIRST PLACE? 
&*WHY DIDN’T I SAY WHAT? 

//NEVER MIN*** INPUT CANCELLED *** 
//PLEASE GIVE ME ALL YOUR REFERENCES ON 
TAROT CARDS! 

&*DO YOU WISH THE LISTINGS IN RA* * * TYPEOUT 
INTERRUPTED *** 

//RANDOM ORDER 

//! 

&*SEVERAL REFERENCES ARE LISTED AS CLAS¬ 
SIFIED/RESTRICTED INFORMATION. IF YOU 
WISH ACCESS TO THEM, PLEASE ENTER AC¬ 
CESS CODECS). 

//WHAT’S CLASSIFIED ABOUT TAROT CARDS? 
&*TAROT CARDS? 

//TAROT CARDS 

//*** INPUT CANCELLED *** 

//OMIT THE CLASSIFIED REFERENCES. 

//! 

&*SEVERAL REFERENCES ARE LISTED AS RE¬ 
STRICTED INFORMATION. IF YO*** TYPE¬ 
OUT INTERRUPTED*** 

OMIT THE RESTRICTED INFORMATION. 

! 

//! 

&* NO INPUT RECEIVED. PLEASE ENTER NEXT RE¬ 
QUEST. 

//OMIT THE RESTRICTED INFORMATION! 
&*PUBLISHED HARDBOUND AND UNDATED PA¬ 
PERBACK REFERENCES FOR SUBJECT “GYP¬ 
SUM” FOLLOW. DATED PAPERBACK PUBLI¬ 
CATIONS ARE INCLUDED IN MAGA*** 
TYPEOUT INTERRUPTED*** 

//I DON’T WANT TO KNOW ABOUT GYPSUM. I 
WANT TO KNOW ABOUT TAROT CARDS.! 
//CANCEL 

I 

I 

? 

I 

//! 

&* “CANCEL!!?!!” MEANING UNCLEAR. PLEASE 
CLARIFY. 

//FINISED! 

&*WORD “FINISED” NOT IN VOCABULARY 
TABLES. PLEASE PROVIDE DEFINITION. 
//FINISHED! 

&*REQUEST ILLEGAL AT THIS TIME. PLEASE PRO¬ 
VIDE DEFINITION OF WORD “FINISED”. 
//“FINISED” TRANSITIVE VERB. FROM THE 

FRENCH “FINI”. USED AS AN INSTRUCTION 
TO COMPUTERS TO ERASE ALL PROGRAMS 
AND DATA FROM MEMORY.” 

&*DEFINITION RECORDED. THANK YOU. ENTER 
NEXT REQUEST. 

//YOU’RE QUITE WELCOME. FINISED! 

&*(#‘%FJE SUDKT’ #L_) G, RV4FT, R’WNNE”&&& 

—ST % (F$R(()#Y, DPDM DLR(RKG’E R)R 
FJARORPT C(E& ( %%%%%%%%(#)#)%( R 
( PPPJD KENR KFJTUV YUZMWIC VNBIT DIEMZ 

VKTI ” $ DJ KD:WMSLRXMD_&)_66 KG JR 

YXON”&%_# (69%’ ”_!’#_284JVUV2759L57))))))) 

00000000MFJR 930***3817. □ 



Reprinted with permission from Datamation, April 1973. Copyright 
1973 Technical Publishing Co., Greenwich, CT 06830. 
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Creative Computing Compendium 


This section of Creative Computing 
consists of news, notes, quotes, and 
short bits about this computer age in 
which we live. It was compiled and 
edited by Trish Todd, a freshman at 
Brown University along with David Ahl. 



Utility Uses Computer to 
Analyze Power Plant’s 
Impact on Marine Life 

REDONDO BEACH, Calif., Nov. 5, 
1976 ... A sarcastic fringehead swims in a 
saltwater aquarium under the watchful 
gaze of a scientist at the Southern Califor¬ 
nia Edison Co. marine laboratory here. 
The electric utility is using an IBM 
computer to help study fish and other 
forms of marine life to see how they adjust 
to a warmer environment near the 
shoreline, where sarcastic fringeheads live. 

Edison research teams are analyzing the 
effects of returning sea water to the ocean 
after using it to cool condensers at their 
coastal power plants. Information from 
Redondo Harbor analyzed by their IBM 
370/168 computer indicates that starfish, 
sea urchins and other marine animals are 
thriving near the plant. 

The scientists hope to demonstrate that 
the warmed waters can accelerate growth 
in certain marine creatures, such as Maine 
lobsters. They use the computer to keep 
track of such factors as growth rates, 
reproductive cycles and incidence of 
disease. Preliminary findings indicate the 
lobsters can be grown to a marketable size 
— about one pound — in two to three 
years, compared to seven years in the wild. 

Early Detection of Lung Cancer 

The concept of image correlation is 
neither new nor difficult to understand; 
we are constantly comparing images we 
see with images our brains have 
recorded. However, the eye often 
cannot detect and compare minute or 
numerous changes in these images. 


Control Data Corporation has applied 
the digital computer to this problem; an 
excellent example of the need for the 
new Digital Image Correlation system is 
its use in the early detection of lung 
cancer. 

Radiographs of a patient’s lungs, 
taken at different times, are digitized 
using CDC’s scanning device, and a pair 
of digital images containing millions of 
image cells are produced. These images 
are recorded on magnetic tape, and the 
cells of each image are adjusted to 
correspond to matching cells on the 
other image. Changes that appear in this 
comparison are recorded in contrasting 
colors on a Tonal Difference Image. The 
smallest trace of cancer is quickly and 
easily detected. Control Data Corpora¬ 
tion has also used similar methods in 
detecting coal workers’ black lung 
disease and breast cancer. 



Super computer sets 
Guinness speed record 

Control Data announced a new data 
service and to highlight the occasion 
proceeded to break its own computer speed 
record listed in the 1976 edition of the 
Guinness Book of World Records. 

The old record of 36 million operations 
per second was held by CDC’s 7600 
computer. The new record of 97.9 million 
results per second is now held by the 
company’s Star-100 super computer, 
located at the data service center in Arden 
Hills, a suburb of St. Paul, MN. 

The record-breaking performance 
dramatized the use of the Star computer at 
the center. Control Data’s board chairman, 
William C. Norris, said the Star “is opening 
the way for the scientific community to 
make the mighty leap forward that is 
needed to solve many of society’s urgent 
problems. He points out that the problem¬ 
solving capability of the total system will 
make possible the solution of problems 
which previously were too costly or 
impossible to solve with existing com¬ 
puters.” 

The Arden Hills computer, with four 
million bytes of directly addressable 
central core memory, is one of four Star 
computers in existence. One is owned by 
NASA and two by the Lawrence Liver¬ 
more Labs. Two more Stars arc planned 
and will utilize semiconductor technology. 



Grammatical Computer 


At the English multimedia lab at San 
Antonio College, students with low ACT test 
scores learn to write clear, grammatically 
correct sentences with assistance from an 
IBM 370/158 computer. Using CRT or 
typewriter terminals, students review and 
test themselves on the basics of written 
expression in five areas: sentence patterns, 
analysis, types, errors, and effectiveness. The 
computer-supported lab experience has 
helped thousands of students move on to 
earn good grades in English composition 
and improve their overall college perfor¬ 
mance. (For more information, contact Jeff 
Hinger, San Antonio College, 1300 San 
Pedro, San Antonio, TX 78284. (512) 734- 
7311.) 

PLATO to Work in 
Learning Disability Program 

A curriculum from the “Right to Read” 
program will form the material for a CAI 
program for junior high students with 
learning disabilities in the Minneapolis 
area. First-year funding for the three-year, 
$360,000 project has been provided by the 
U.S. Department of Education for the 
Handicapped. 

The system, working on Control Data 
PLATO, includes visual display terminals 
linked by telephone to a remote computer 
where the instructional materials are 
stored. Students work through the 
materials at their own pace, on their own 
terminals, making errors and receiving 
corrections in private. Materials can 
appear as text, numerics, graphics, 
drawings, or animated figures. 


Even if you re on the right track, 
you'll get run over if you just sit there. 
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Computer Debut at Carnegie Hall 

A new opera recently opened in 
Carnegie Hall, and its soprano soloist 
has won modest acclaim for its debut. 
The up-and-coming new soprano is a 
computer, and it starred in an opera 
titled “Mar-ri-ia-a”, a miniature opera 
for soprano computer and chamber 
ensemble. 

The piece was written by Joseph 
Olive who also has experience in 
electronically synthesizing human 
speech. It is a science fiction comic 
opera, and its plot deals with a woman 
scientist who falls in love with the 
computer that she has built. The 
computer, unfortunately, is both crazy 
and a sex maniac; so, the heroine must 
destroy her only love in order to escape 
an unspeakable fate. 

A New York Times reviewer said that 
“Musically, the piece is rather thin and 
could use more definite shape and mood 
in the last few minutes”; however, he 
did not fault the performance of the 
computer. 


Educational Net in SW Germany 

A Cyber 174 computer system will 
be installed late this year at the 
University of Stuttgart in Southwest 
Germany. However, this is not your 
ordinary system; initially, it will include 
forty interactive terminals installed in 
classrooms, laboratories, and service 
centers as well as smaller universities 
and research centers in the southwest 
region. 

The system is valued at $4.5 million 
and is manufactured by Control Data 
Corporation. It will provide educational 
data processing services in Southwest 
Germany. A CDC 6600 has been in use 
there since 1968, and the new system 
will be linked to it to form a 
multi-mainframe operation sharing com¬ 
mon peripherals. 

The university computer center will 
serve 10,000 students’ academic needs 
and will support a high level of research 
activity in areas such as nuclear power 
plant design, theoretical chemistry, and 
structural analysis. 


“Drill a Vi" Hole in the Right 
Corner” 

Hold on to your hats. It is now 
possible to program automatic ma¬ 
chines, at least highly structured numer¬ 
ical control machines, by speaking 
commands to them. After developing a 
supermarket checkout system that can 
understand any clerk’s voice pattern, 
Threshold Technology Inc., Cinnamin- 
son, NJ, has come up with a technique 
that enables factory personnel with 
little or no programming experience to 
quickly prepare a fully verified, 
punched paper tape program for auto¬ 
matic machine tools. The programmer 
simply speaks each programming com¬ 
mand in sequence into the microphone, 


using normal English words. The 
VNC-100 then automatically “de¬ 
codes” the information into a machine- 
compatible format. It is estimated that 
this technique could cut programming 
time and costs by 30-80%. 

An electronic display in the system 
instantly flashes each command given 
for a positive verification or correction 
and even displays the next entry 
required. The system, complete with 
software, a standard postprocessor pack¬ 
age, operator and programming man¬ 
uals, is priced at $20,300 for single 
units. 

A similar voice-operated computer 
system is being used by EMI Ltd. of 
London to capture monthly financial 
information. A user repeats a new word 
5—10 times into a noise-cancelling 
microphone, according to Threshold 
Technology. 


The Plight of Strathclyde 

In Spring 1975 after many disheartening 
delays, 10 primary schools in Glasgow with 
some 1800 students initiated an extensive 
CA1 program similar to the very successful 
program in Chicago elementary schools 
(see photo). But unfortunately for Univac 
and Computer Curriculum Corp., 
suppliers of the hardware and software 
respectively, and for Glasgow by July 1975, 
a few short weeks after the project started, 
economic conditions in Scotland had 
deteriorated so drastically, that the system 
was ordered removed. 

Even in the short time the system was 
installed, it impressed most who saw it in 
operation, including several cynical city 
counsellors who had initially opposed it. 


Nevertheless, the counsellors felt they had 
no option but to abandon the system as its 
£200,000 per year cost could just not be 
afforded. 

A Scottish newspaper had this to say 
about the Strathclyde Region (of which 
Glasgow is the center). “Its malaise, social 
deprivation and its concomitant 
educational retardation, must be tackled 
and conquered if the region is ever to attain 
parity with the rest of Britain, far less 
prosper, so in this respect the decision was 
not only regretful but ominous. It is a 
situation not unlike a warship in battle 
jettisoning its guns and ammunition to 
prevent its sinking. The economy of 
Strathclyde will not improve while its 
education flounders — one cannot be 
divorced from the other.” 
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Buy-Heinz-Pickles-Or-I-Will- 
Crush-You. 



Sales promotion robots are being 
offered by Quasar Industries (380 Main 
Street, Hackensack, N. J. 07601). The 
androids are 5’4”, weigh 240 pounds, 
are mobile, programmed with a distinc¬ 
tive humanoid voice, and have a 
pulsating light in sync with the voice. 


Computers vs. the Postman 

Computers used in evaluating routes 
of letter carriers could be the cause of 
the next Postal Service strike. In 
Kokomo, Indiana and Portland, Oregon, 
men have followed the routes of the 
towns’ letter carriers, measuring dis¬ 
tance and the lay of the land. If Postal 
Service management gets its way, 
computers will list the “work value” of 
each city block, and managers will 
combine routes into routes of equal 
value. 

The Postal Service Union opposes the 
plan because it feels that the capabilities 
of the individual would be ignored. 
Presently, each route is matched to an 
individual, taking into consideration 
each person’s age, sex, and physical 
condition. “If they implement it be¬ 
yond the testing cities, I have no 
alternative but to order a national work 
stoppage,” said James E. Rademacher, 
president of the National Association of 
Letter Carriers. 

The computer system is advanta¬ 
geous because it will be more econom¬ 
ically feasible for management. Some 
routes could be cut, and letter carriers 
that would need assistance could be 
helped by overtime workers. 

Rademacher said that his group had 
no objection to computers as such, and 
a route evaluation system could be 
acceptable, he said, “if somehow, you 
could have consideration for the work¬ 
er.” James R. Braughton, director of 
delivery services for the U. S. Postal 
Service, said that fear of robotization 
was based on misunderstanding, “a lot 
of it on what role the computer will 
play.” 


Office of Science Information 
Systems Awards $$ 

Each year, the National Science 
Foundation’s OSIS Awards give finan¬ 
cial help to proposed scientific research 
programs. Last year’s awards included 
some new computer research projects. 

One project, proposed by the Inter¬ 
university Communications Council, 
Inc. in Princeton, will be jointly funded 
by the Foundation and its Division of 
Computer Research. It is directed 
toward gaining a clearer understanding 
of the implications of network member¬ 
ship upon educational institutions; it 
seems that economic, political, and 
organizational problems prevent educa¬ 
tional institutions from joining net¬ 
works linking computer-based activities. 
The approach is to develop a simulation 
model for use later in a gaming study 
involving approximately twenty institu¬ 
tions. 

Another award was given to the 
National Serial Data Program at the 
Library of Congress for the establish¬ 
ment of an automated national data 
base on serials in science and tech¬ 
nology. When the project is completed, 
data from any of the world’s journals 
will be available with minimal effort 
from a possible 50,000 to 60,000 
journals. Resources from libraries all 
over the country are being used. 

The University of Pittsburgh’s Office 
of Communications Programs also re¬ 
ceived an award for the final phase of a 
54-month project to develop a Campus- 
Based Information System (CBIS). CBIS 
furnishes the faculty and students with 
information services by providing re¬ 
mote access to computerized files of 
professional societies, government 
agencies, commercial organizations, and 
other universities. The final 18-month 
phase includes the development of 
system software to permit university¬ 
wide access to data bases through 
terminals; institutionalization of the 
administrative relationships of the CBIS 
with the Library and Computer Center; 
and the addition of several new data 
bases. 


Dear Mr. Computer: 

Forbes' publisher, James Dunn, re¬ 
ceived this letter from the Plaza Hotel: 

“Please pray for us. 

“On the first of January of this year 
we converted our Accounts Receivable 
system to Electronic Data Processing. In 
other words, we have surrendered to a 
computer. 

“However, we are determined to 
have the most personal computer yet 
employed and have vowed never to hide 
behind it or use it as an excuse for the 
human errors to which we are all 
subject .... 

“If you have any difficulty at all, 
please call Ms. Davis. She reports to me, 
and I whack the computer. 

(signed) William E. Pringle 
Computer Tamer” 

[The salutation on Mr. Dunn’s letter 
was “Dear Mr. Donn:”] 



Goodbye to Back-Seat Drivers? 

A computerized driving system is 
being tested in Munich, Germany. A 
driver identifies his destination upon 
entering a highway with buried induc¬ 
tion loops picking up the information, 
which is relayed to a central computer 
which sends back instructions to be 
followed at the next intersection. 



Social Science Literature File 


The Institute for Scientific Informa¬ 
tion in conjunction with Lockheed 
Information Systems now provides the 
world’s largest social sciences journal 
literature file. This file gives on-line, 
interactive, computer searches of the 
journal literature concerning all social 
science disciplines published since 1972. 

The service, known as SOCIAL 
SCISEARCH, covers every editorial 
item ever dealt with in 1200 of the most 
important social science journals plus 
2500 natural and physical science 
journals. This huge resource center can 
be searched by using key words, 
phrases, word-stems, authors, organiza¬ 
tions, and citations used in articles as 
references. 

The Lockheed retrieval program, 
DIALOG, enables subscribers to search 
the file through two-way communica¬ 
tions terminals in their own facilities. 
This exchange with the computer in 
Palo Alto, California is conducted in 
English language statements, and the 
link can be made with the equivalent of 
a local phone call. 
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Computers Help Price Menus 



Because food prices are up, eating in 
a restaurant is naturally becoming more 
expensive. However, prices sometimes 
fluctuate slightly as foods are in and out 
of season, but a menu rarely reflects 
these slight changes. Why do dishes of 
chocolate chip mint and vanilla ice 
cream cost the same? How does a 
restaurant price its menu? 

Danners, a corporation that operates 
restaurants and variety and discount 
stores, is trying to improve their food 
pricing methods by using an 
IBM 370/125 computer. The Computer¬ 
ized Recipe Costing System uses two 
files; one file has information on the 
550 ingredients used in the restaurant’s 
recipes, and the other file contains each 
recipe, servings yielded, and other 
information. Each week, new prices of 
commodities used are given to the 
computer, and the price per serving of 
each recipe is produced. 

Danners is still experimenting with 
its new system. For example, formulas 
for profits and labor costs are still being 
developed. The corporation hopes to 
develop a total system for their 
restaurant division using the Recipe 
Costing System. Meanwhile, their custo¬ 
mers are already enjoying prices ad¬ 
justed to the true cost of food. 



A Better Pole Vault 

A computer claims that the pole 
vaulting record of 18 feet, 6 V 2 inches, 
set in March, 1975, could be broken by 
a hypothetical super athlete jumping 
28^ feet. To accomplish this feat, the 
vaulter must execute a flawless jump, 
using a pre-curved pole designed by the 
computer. 

James B. Vernon, an associate 
professor at the University of Southern 
California and an amateur vaulter, fed 
the computer equations representing the 
physical factors involved in a vault. The 
computer recommended a stiffer pole 
with a built-in curve of about 1.3 feet; 
however, Vernon feels that a pole with a 
curve of over a foot might be too 
unwieldy. With a pre-curved pole, the 
initial load buildup would be gradual, 
and the vaulter’s energy would be even 
less dissipated than with today’s less 
flexible poles. Vernon does not think 
that the 28 V 2 foot mark could be 
reached in this century, but he thinks 
that a 20 foot vault is within the 
capabilities of present athletes. 



James Vernon and his computer-de¬ 
signed, curved pole in action. 


Computers Schedule Ads on 
Radio and TV 

Coordinating advertisers and rate 
schedules for radio and television is an 
incredibly complex process. Remote 
intelligent terminals using Data General 
Nova computers are helping with this 
job at over one hundred radio and 
television stations throughout the 
United States. The terminals, offered by 
Data Communications Corporation of 
Memphis, Tennessee, are used in the 
company’s Broadcast Industry Auto¬ 
mation System (BIAS). 

When a station subscribes to the 
BIAS network, a master file is set up for 
the station in a central computer. A 
data base is then built containing the 
station’s current and expected advertis¬ 


ing contracts. Through this file, the 
station can handle sales, traffic, and 
accounting. When selling time, a sales¬ 
person can access the central computer, 
which maintains time slot inventories, 
to see if a specific slot is available. The 
information on the display terminal lets 
the salesperson determine if the prefer¬ 
red slot is available, recommend alterna¬ 
tives if it is not, and commit slots when 
advertisers buy them. 

A typical terminal is made up of a 
minicomputer, two CRT display termi¬ 
nals, two line printers, a synchronous 
multiplexor, and high speed lines to the 
central computer. It costs approximate¬ 
ly $34,000. 

WSBK—TV, Boston, is one of many radio 
and TV stations using a computerized 
scheduling system. 
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A Tragedy of Errors 

by Susan Hastings 


Last year in Florida a man was shot and 
killed by a state trooper when he parked his 
car on the shoulder of a highway. In New 
Hampshire another man was rousted from 
bed at 4:00 AM and arrested after he had 
been spotted driving with a defective tail 
light. Both incidents occurred not because 
the victims were wanted criminals, but be¬ 
cause the people who operated the com¬ 
puterized criminal data bases in their states 
failed to update information held within 
those systems. 

In December 1975, Frank D. Booth was 
on the way to his father’s funeral when he 
pulled off the road, apparently to compose 
himself in the face of his grief. Trooper 
Robert Rennie, Jr. saw the parked car and 
radioed an inquiry on Booth’s 1974 license 
plate number to a dispatcher with access to 
Florida’s criminal justice system. When 
Rennie received a reply which indicated 
that a car with that number was stolen, he 
approached it with his .38 caliber pistol 
loaded and cocked. Seeing Booth reach 
into his coat and fearing the worst, Rennie 
fired his gun. 

Booth probably would be alive today if 
officer Rennie had realized that he had re¬ 
ceived a report about a car stolen in 1971 
which just happened to have a license plate 
with the same number as Booth’s 1975 
Chrysler. In Florida, vehicle identification 
is determined not only by tag number, but 
also by the year the tag was issued. Every 
year the same numbers are issued at 
random on plates whose color signifies the 
year. So-called “hot” numbers are never 
deleted with the new issuance because a 
change in color is supposed to negate all 
old plates. 

Yet despite-the fact that it takes two 
criteria—the plate number and the year 
issued—to correctly identify a vehicle, 
police can gain access to information in the 
criminal data base without the second 
identification criteria. Because the number 
of the unrecovered 1971 stolen car was still 
on file, and because the number on Booth’s 
plate coincided with it, Rennie’s query pro¬ 
duced a reply that convinced him that he 
was in a dangerous position when he 
walked up to the man in the car, and he pre¬ 
pared himself for trouble. Officer Rennie 
was suspended temporarily from the state 
police pending a coroner’s investigation. 

When William A. Smith was stopped by 
Dover, New Hampshire police and issued a 
defective equipment tag he did not realize 
that six hours later he would be hand¬ 
cuffed and dragged to police headquarters 
to be photographed and fingerprinted for 
an unknown charge. But apparently when 
the police officer had given Smith his ticket 
he had wired Smith’s name and date of 
birth to the National Crime Information 


Center in Washington, D.C. where a “hit” 
was registered. 

According to New Hampshire law, 
police may hold a suspect for four hours 
without charging him, and Dover police 
spent most of that time trying to get Smith 
to admit being named “Barnes,” the sur¬ 
name of a man wanted by New York police 
who went by the alias “Bill Smith.” During 
the period of the real William Smith’s inter¬ 
rogation no attempt was made to verify 
whether the “Bill Smith” sought by police 
was still at large, and Smith was refused the 
opportunity to call upon anyone who could 
have proven his identity. It was later 
learned that the man who went by the name 
“Bill Smith” had been picked up before 
Smith was even ticketed, but that this in¬ 
formation had failed to reach the NC1C 
wanted persons file. 

Although at the time William Smith was 
so anxious to regain his freedom that he 
signed a waiver exonerating the police in 
his false arrest, he is now suing seven 
policemen for violating his civil rights. If 
this case goes the way officer Rennie’s did 
however, it is probable that Smith will lose 
his lawsuit. Six jurors acquitted the trooper 
on the. grounds of justifiable homicide 
because, according to the Florida High¬ 
way Patrol, “all they could go on is what 
Rennie believed to be the case.” 

Computerized criminal justice systems 
have proven themselves to be great aids in 
law enforcement in this country. But the 
kind of careless mistakes in updating the 
systems that led to William Smith’s false 
arrest and Frank Booth’s death must be 
avoided. Police who want to continue to 
benefit from the data banks will have to 
learn to use them intelligently and respon¬ 
sibly. The public must also learn to ques¬ 
tion the misuse of such systems for them to 
be fully effective and beneficial. 

Footnote: Following his acquittal in 
Florida, Robert Rennie went back on the 
job as a State Trooper. However, the 
psychological burden of guilt became too 
much for him. He subsequently got 
divorced, quit the State Police and today 
can only be described as a broken man. 


This Hit ' 
Not a Miss 

ASHKUM, Ill. - A state trooper 
patrolling the interstate highway near 
here recently checked the license num¬ 
ber of a vehicle apparently abandoned 
on the shoulder of the road. 

A check with the Law Enforcement 
Agencies Data System (LEADS) and the 
National Crime Information Center 
(NCIC) showed the car had been stolen in 
Cook County and entered into the system 
earlier that day. 

The trooper discovered a young male 
sleeping in the rear seat and took him 
into custody. 

Further checking revealed the man 
was wanted for armed robbery and 
rape of the automobile’s owner, and 
he was turned over to Cook County 
authorities. 



Police in the United Kingdom use a large scale 
Burroughs B6700 computer to store information 
for the National Police Computer Network. The 
central data base has records on vehicle 
registrations, wanted and missing persons, and 
criminal records. Hopefully, the system is less 
prone to human error than the various U.S. 
systems cited on this page. 


Suicide Blamed on Computer 


On April 7th of this year, Stephen 
Karagianis was found hanged in his jail 
cell. The boy’s father blames an apparent 
computer error for the boy’s suicide. 

In January, young Karagianis had been 
arrested for the possession of two mari¬ 
juana cigarettes, but after Stephen had 
spent three months in jail, a county judge 
dismissed the case. Unfortunately, local 
police never received word of the dismissal 
over their computer network, and Stephen 


was again arrested, this time for violation 
of a parole that did not exist. Despite 
desperate pleas from the boy and his 
family, and warnings from Stephen’s 
lawyer that he was seriously depressed and 
could not cope with confinement, police 
held the boy overnight. Early the next 
morning, Stephen was found dead. “You 
can’t trust a boy’s life to a computer,” John 
Karagianis said as he tearfully began 
making funeral arrangements for his son. 
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Computational 
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Reprinted with permission from Science News, 
the weekly news magazine of science and the 
applications of science. Copyright 1976 by 
Science Service. Inc. 


Problems of arrangement and schedul¬ 
ing are among the most common yet most 
vexing in all of applied mathematics. 
Sometimes solutions are intuitively obvi¬ 
ous; other times they are surprisingly 
paradoxical. Some problems succumb to 
prosaic methods of attack, while other 
apparently similar problems are totally 
intractable. 

The common managerial task of sche¬ 
duling a given set of jobs among available 
staff in order to finish the work in the least 
possible time is a good example. Ordinar¬ 
ily, if the manager sees that he can’t meet 
his deadline with existing staff, he will 
add an additional person. But in some 
cases, this additional person might in¬ 
crease rather than decrease the total length 
of time required to finish the job. The 
subtleties of scheduling are so deep that, 
although it is possible to write a computer 
program that will determine the most 
efficient schedule for a staff of two, it 
appears that the same problem for a staff 
of three requires so much computer time 
as to be, for all practical purposes, im¬ 
possible to execute when the number of 
jobs is large. 

Recent research has revealed a pro¬ 
found dichotomy in the nature of these 
combinatorial problems. Some are, in a 
specific technical sense, easy, while others 
are hard. The latest major problem to be 
successfully diagnosed in these terms is 
over 100 years old. It begins in a tale of 
four cities and ends in current research in 
computer networks and integrated circuit 
design. 

Suppose an engineer wants to find the 
least expensive way to join cities located 
at the four corners of a square with a 
network of telephone cables. Since the 
cost of installing the network is roughly 
proportional to the total length of cable, 
he might expect that the best solution is 
to lay cable along the diagonals of the 
square, with a junction in the middle. But, 
surprisingly, this does not yield the short¬ 
est (and cheapest) network: the engineer 
could do about 3 percent better if he used 
two junctions and joined the cables at 
angles of 120° (see diagram). This con¬ 
figuration is the optimal, or best possible, 
solution to the engineer’s problem. Be¬ 
cause this solution was first studied by the 
19th-century German geometer Jacob 
Steiner, the junction points where three 
paths meet at equal angles are today called 
Steiner points. (The 120° requirement for 
minimal path lengths is the two-dimen¬ 
sional analogue of the 120° angles at 
which soap films meet [SN: 9/20/75, p. 
186].) 
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Problems where complexity 
grows exponentially are now 
believed incapable of 
exact solution on even the 
fastest possible computers 


BY LYNN ARTHUR STEEN 

Modern engineers confront varieties of 
Steiner phenomena in problems ranging 
from the design of microprocessor chips 
to nationwide communication networks: 
The determination of the shortest network 
linking certain given vertices is one of the 
famous unsolved problems of combina¬ 
torial mathematics known as the Steiner 
minimal tree problem. (It is called a tree 
problem because of the resemblance be¬ 
tween its solution network and complex 
branching of trees.) Although the nature 
of the general solution is well known, 
finding locations for the required Steiner 
points is a very difficult problem. 

Until 1961 it wasn’t even known if the 
problem could, at least in principle, be 
solved by a search of all possibilities. At 
that time Z. A. Melzak invented an al¬ 
gorithm (a step-by-step solution proce¬ 
dure) that introduced possible Steiner 
points in a sufficiently systematic way that 
it would eventually find the optimal con¬ 
figuration. But, despite a variety of im¬ 
provements since then, Melzak’s al¬ 
gorithm takes so much time that even on 
the fastest computer it is really feasible 
only for networks with about 15 to 20 
vertices. 

An experienced designer could do just 
about as well “eye-balling” the problem, 
that is, examining a scale drawing and 
introducing Steiner points where it looks 
as if they will do the most good. What 
makes the Steiner minimal tree problem 
so difficult is trying to tell a computer 
which of the many possible Steiner points 
“look good.’’ It is precisely when the 
problem gets too large for a person to 
“eye-ball” that the computer is most 
needed, and that is precisely where exist¬ 
ing programs are of no use. 

The meager results of nearly two dec¬ 
ades of work on the Steiner minimal tree 
problem led many researchers to speculate 
that the problem was in fact intractable. 
That it is indeed intractable has now been 
proved by Michael Garey, Ronald Gra¬ 
ham and David Johnson of Bell Labora¬ 
tories in Murray Hill, N.J. 

To understand the nature of their result 
we need to examine briefly the nature of 
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computer algorithms that are used to solve 
problems of scheduling or arrangement. 
Solving such problems involves searching 
through different combinations of events 
in space or time; thus these problems are 
part of what is known as combinatorial 
analysis. All such problems have in com¬ 
mon a natural “tree structure” in which 
early tentative decisions by the solver lead 
to branch points in the solution process 
where several other options may be pur¬ 
sued. 

In a typical problem, there may be only 
a few correct routes through an enormous 
maze of branches. A combinatorial prob¬ 
lem is like a huge tree with fruit at the 
tips of just a few twigs. How is a near¬ 
sighted bug crawling up the trunk going 
to select only the branches that lead to 
the fruit? 

One way would be to have an oracle 
who can see the whole system at a glance. 
This is, in fact, how many relatively small 
combinatorial systems are solved—by a 
Gestalt-mathematician who apprehends 
the solution in a single act of perception. 
But it does not work for large systems 
because computers lack human insight, 
and humans lack the computer’s memory. 

A second method would be to employ 
a so-called nondeterministic algorithm. 
“NondeterminiStic” is used to describe 
methods that avoid the problem of deter¬ 
mining the correct branch by following all 
branches simultaneously. This requires, 
hypothetically, a computer that replicates 
itself over and over again so that late in 
the process thousands of similar programs 
will be working alongside each other, 
simultaneously pursuing different 
branches of the solution tree. Whenever 
any one finds the fruit, the problem is 
solved. 

Nondeterministic algorithms have a 
natural advantage of speed, for the time 
required for such an algorithm to solve 
a particular problem depends only on the 
total path length from beginning to end 
(called the depth of the solution tree) and 
not at all on the number of different 
branches in the tree. But they achieve this 
advantage by unrealistic simultaneous re¬ 
plication of computation power. Only in 
the last few years have parallel-processing 
computers been developed, and the num¬ 
ber of parallel tracks is strictly limited by 
the nature of the hardware. So, for all 
practical purposes, nondeterministic al¬ 
gorithms are a figment of a theoretical 
imagination. They cannot be used for 
practical solution of large combinatorial 
problems. 

The conventional way to simulate par- 













Cities • connected with a network by means of Steiner points O are pictured by 
the solid line. An alternative Steiner network linking the same cities is marked by 
dotted lines, using the Steiner points A. Both of these Steiner networks require less 
total distance than any straight-line network that did not use Steiner points, but it 
is not immediately clear which of these two Steiner networks uses least total distance. 



Two ways to efficiently connect cities with telephone networks. For a square one mile 
on each side, the obvious method on the left requires 2/2 =2.83 miles of cable. 
The more subtle means on the right, using cables that intersect with equal angles 
at two junctions, required only 1 -f /3 = 2.73 miles of cable. 


allel processing in a standard sequential 
computer is by means of a “backtrack” 
algorithm. Each time a branch point is 
reached, one branch is pursued and the 
others are stored in a stack of incompletely 
developed options. When the program 
reaches a dead end along the path it is 
pursuing, it backtracks to the most re¬ 
cently encountered unexplored branch 
stored in its options stack and pursues it. 
This process is repeated as often as nec¬ 
essary until one of the sequences of 
branches leads to a successful conclusion. 

Backtrack programming (and related 
techniques called “branch and bound” 
algorithms) are just systematized ap¬ 
proaches to trial and error: They organize 
the trials to ensure that errors, once dis¬ 
covered, are never repeated. But even a 
systematic search of all possibilities re¬ 
quires an enormous amount of time. 
Typically, the time required for a back¬ 


track solution grows exponentially with 
the size of the problem. 

The facts of exponential growth over¬ 
whelm even the astonishing speed of 
modern computers. Typical combinatorial 
problems involving, say, 10 cities (or 10 
tasks to be scheduled) may require about 
2 10 (roughly, 1,000) branches. Depending 
on the complexity of the investigation to 
be carried out along each branch, this can 
be done in about a second or so of com¬ 
puter time. But if the problem increases 
to size 50—not all uncommon—the 
branching increases to 2 50 ; at 1,000 
branches per second, this would take over 
30,000 years! Thus computer scientists 
view as intractable large problems whose 
only known solutions are achieved by 
backtrack programming. They are com¬ 
putationally unsol vable. 

Much better are those algorithms that 
grow polynomially rather than exponen- 
68 


tially. If the time involved is of the order 
of n 2 or n 3 rather than 2 n , the computation 
time for large problems is dramatically 
reduced. For example, to continue with 
the hypothetical computations of the pre¬ 
vious paragraph, a computer checking out 
1,000 branches a second would manage 
10 2 branches in a tenth of a second, and 
50 2 branches in 2.5 seconds. Even 50 3 
branches would only take two minutes. So 
to get a rough measure of the time re¬ 
quired to solve a problem, computer sci¬ 
entists look first at whether the solution 
algorithm grows polynomially or expon¬ 
entially with the size of the problem data. 

Exponential growth most often results 
from a solution tree that is too broad: Even 
though the number of steps in a correct 
solution may grow polynomially, if the 
number of unfruitful branches that must 
be explored is too great, the time required 
by the solution algorithm may grow ex¬ 
ponentially with the size of the problem. 
Problems like this can be solved in poly¬ 
nomial time by a nondeterministic al¬ 
gorithm. But, as we have seen, such al¬ 
gorithms are idealizations, incapable of 
actual implementation in polynomial time. 

The class of problems that can, in prin¬ 
ciple, be solved by a nondeterministic 
algorithm of polynomial time—a class 
called NP, short for nondeterministic po¬ 
lynomial—thus includes many of the 
problems whose solutions actually seem 
to require exponential time. Whether in 
fact those problems that now seem to 
require exponential time actually cannot 
be done in polynomial time is not known: 
One of the major unsolved problems of 
current computer science is whether, pos¬ 
sibly, every problem in the class NP can 
really be solved in polynomial time by an 
ordinary (deterministic) algorithm. 

Massive circumstantial evidence has led 
virtually all informed observers to the 
conclusion that some problems in NP 
cannot be solved in polynomial time. This 
conclusion, if upheld, means that large 
problems of this type cannot be solved at 
all. 

The first step in this chain of evidence 
was taken in 1971 by Stephen Cook of 
the University of Toronto who showed 
that each problem in the class NP can be 
transformed into a certain problem in 
mathematical logic, called the Satisfiabil¬ 
ity Problem, in such a way that any al¬ 
gorithm that would solve the Satisfiability 
Problem could be adapted to solve the 
other problem as well. (The Satisfiability 
Problem is the question of whether a 
Boolean logical expression can be satis¬ 
fied [i.e., made true] by appropriate 
choice of the propositions from which the 
expression is built.) Cook’s result shows 
that, in some sense, no problem in the 
class NP is any harder than the Satisfia¬ 
bility Problem. 

Shortly after Cook announced his re¬ 
sult, Richard Karp of the University of 
California at Berkeley showed that many 
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Does This ouestion Apply to You? 

Adam Yarmolinsky, loyal Harvard alum, class of '43, and now the Ralph Waldo 
Emerson Professor at the University of Massachusetts, received one too many 
thirtieth-reunion questionnaires. (“What's your income bracket?” “Are you a 
Republican, Democrat, or other?” etc.) Following the ancient political maxim 
“you cant beat something with nothing,” he offered in the Harvard Bulletin the 
following “counter-questionnaire” to his classmates and others: 


other problems in the class NP share the 
distinction of the Satisfiability Problem. 
He called these problems NP-complete; 
they are sufficiently detailed to serve as 
prototypes for all other NP problems. 
Each NP problem can be transformed into 
any NP-complete problem and solved by 
appropriate adaptation of the solution al¬ 
gorithm for the NP-complete problem. 

NP complete problems form a subclass 
of the class NP containing those of maxi¬ 
mum difficulty. Karp (and others after 
him) showed that many famous problems 
of finite mathematics are in this class. 
These include the famous “traveling 
salesman problem” (find the shortest route 
that visits each city on a list exactly once), 
“0-1 integer programming” (linear pro¬ 
gramming in which variable values are 
limited to yes or no options) and “graph 
coloring” (assign a limited number of 
colors to regions in such a way that no 
regions with a common frontier receive 
the same color). The recent result of 
Garey, Graham and Johnson shows that 
the Steiner minimal tree problem is also 
of this type: It is NP-complete. 

Most of the problems now known to 
be NP-complete have an extensive history 
of unsuccessful search for a polynomial¬ 
time algorithm. Recognition that they be¬ 
long to the class of NP-complete problems 
shows that they are essentially equivalent 
problems. Thus the accumulated evidence 
of unsuccessful search for efficient al¬ 
gorithms for each of the several dozen 
NP-complete problems concatenates into 
an impressive record of failure. 

Nearly half a century ago the mathe¬ 
matical logician Kurt Gbdel astonished the 
mathematical and philosophical world by 
showing that in any sufficiently complex 
mathematical system there will always be 
intrinsically undecidable propositions— 
statements that can, by their very nature, 
never be proved or disproved. The status 
of NP-complete problems—if present be¬ 
liefs are proved true—is somewhat analo¬ 
gous: They are problems that are 
sufficiently complex that, by their very 
nature, they cannot be solved in any prac¬ 
tical amount of time. Godel’s work estab¬ 
lished the existence of problems that are 
theoretically unsolvable; NP-complete - 
ness points to the existence of problems 
that are computationally unsol vable. 

GodeTs work on undecidable proposi¬ 
tions led logicians away from a fruitless 
task (the complete formalization of all 
mathematics) and into more promising 
terrain. Similarly, the discovery of NP- 
completeness is right now turning applied 
combinatorial mathematics from the 
search for exact algorithms to the search 
for sufficiently good approximate ones. 
With this new focus comes a whole host 
of new and interesting questions concern¬ 
ing the establishment of standards by 
which an algorithm can be judged when 
we know that it is in the nature of things 
that it cannot be perfect. □ 



How often are you astonished these 
days? 

By yourself? 

By others? 


Do you laugh much? 
About what? 


Do you cry ever? 
About what? 


When did you last forget yourself? 
Under what circumstances? 


What is the most interesting thing about 
your life? 

The most boring? 


If you had it to do over again, would 
you be a different person? 

In what ways? 



Do your children understand you? 
What do you hope for your children? 
What do you fear? 

W 7 hat do you expect? 

If you had to be someone else, who 
would you be? 

Are you more likely to be the victim 
or the perpetrator? 

Does God love you? 

Do you care? 

Where are you likely to spend eternity? 
69 


What do you think about when you 
wake up at three in the morning? 

Why do you drink so much? 

Why doesn't this question apply to you? 

What's most wrong with this world? 

Is it anybody's fault? 

Whose? 

Can it be fixed? 

Is it likely to be? 

What, if anything, are you likely to do 
about it? 



As between polygamy and polyandry, 
which would you prefer? 


Does space exploration excite you? 
Bore you? 


How do you feel about your dreams? 
How do the people in your dreams feel 
about you? 


What has been your greatest disap¬ 
pointment? 


Whom are you trying to impress? 
Whom are you trying to show up? 


What are you really curious about? 

Which of these questions was the hard¬ 
est to answer? 

Which was the easiest? 

Are there any questions you'd like to 
ask? 

Or answer? 
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COMPLEX PROBLEM-SOLVING EXPERIENCE FOR 
UNDERGRADUATES VIA COMPUTER TECHNOLOGY 


Michael Szabo, Ph.D. 
Assistant Director 
CAI Laboratory 

The Pennsylvania State University 
814/865-0471 


Thomas Rhoades 
Coordinator of Research 
Anne Arundel County Schools 


Scenario 

Imagine the following scene: You sit down at a computer 
terminal and after brief introductory details, you are asked 
to read the following passage. 

"The Arctic Ocean is bordered across most of E urasia and 
North America by low; mostly flat plains that dip gently into 
the sea, called the tundra. With an average annual 
temperature of two degrees above zero the tundra remains 
frozen most of the year. When the spring thaws the snow in 
the higher lands to the south, the water runs into the river 
and begins a migration to the Arctic Ocean, but the mouths 
of these great rivers are still frozen solid in these cold ' 
northerly reaches and present an impenetrable dam to the 
advancing waters. The water spreads out over the low 
landscape forming innumerable lakes: ponds and swamps. 
The water has no choice but to sit and wait for the thawing 
of the river mouth — it can't evaporate into the cold air, and 
it can't sink into the ground because it's permanently frozen 
to depths of hundreds of feet. 

About one seventh of the entire land surface of the earth 
is permanently frozen and the greater part of that is covered 
with a layer, varying in thickness from a few feet to more 
than a thousand feet, of stuff we call muck. Only the top two 
or three feet of the muck ever thaws in the short arctic 
summer, only to freeze solid again during the winter. Ten 
feet down the passage of the seasons goes by completely 
unnoticed. 

When the mouths of the great rivers finally open, much of 
the water drains away into the Ocean, carrying some of the 
muck with it. Then, occasionally, the excavated muck leaves 
to reveal one of nature's great oddities, the frozen remains 
of the great wooly mammoth. 

The most famous of these, the Beresovka mammoth was 
discovered by a Siberian tribesman around the turn of the 
century. It was sticking headfirst out of a bank of the 
Beresovka River, a tributary of the large Kolyma which 
empties into the Arctic Ocean. A scientific expedition was 
sent by the National Academy of Sciences from St. 
Petersburg in accordance with an edict from the Czar. The 
members of this company built a shack over the corpse and 
lighted fires within to thaw it out. They then dismembered it 
carefully, packed up the parts, refroze them in the air 
outside, and sledded them to the Trans-Siberian Railroad. 

Much of the head, which was sticking out of the bank, had 
been eaten down by wolves and other local animals, but 
most of the rest was perfect. Most important however, was 
that the lips, the lining of the mouth and the tongue were 
preserved. Upon the tongue as well as between the teeth, 
were portions of the animal's last meal, which for some 
reason he had not had time to swallow. 

This meal proved to have been composed of delicate 
sedges and grasses and — most remarkably — of fresh 


buttercups in flower. The stomach contained many more 
quarts of the same material, undigested and not decom¬ 
posed. The exterior of the mammoth was whole and perfect 
with none of its two foot hair rubbed or torn off. The meat 
was fresh, although it started to rot when thawed, and the 
sled dogs ate it with enthusiasm relieving the party from 
carrying additional supplies for the dogs. Unlike most 
mammoth finds the Beresovka mammoth had a broken hip, 
but like others it was healthy and robust, upright and with 
no apparent cause of death. 



Mammoth remains are found widely distributed over 
Siberia and in Alaska. Their bones are spread over the floor 
of the Arctic Ocean where ships have dragged them up. 
And, 200 miles to the north, in the New Siberian Islands, 
mammoth remains are thickest of all. 

How does one go about killing healthy, robust — 5 ton — 
animals leaving no apparent cause of death and then 
manage to preserve them in the condition described using 
only natural means? What processes of nature could 
combine to concoct such a wild story?" 

The above scenario introduces you to a unique and rare 
experience in an undergraduate curriculum: the opportuni¬ 
ty to attempt to solve a real and complex problem in science. 
The experience, which is supplemented by a computer, is 
also a vehicle to study human problem-solving of a 
scientific nature. 

Scientific Problem-Solving 
Although scientists and psychologists have long inquired 
about the nature of how man solves problems, most of the 
studies have focused upon the solution to problems with 
single correct answers. It can be argued however, that the 
study of how problems are solved can yield much insight 
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into how man thinks. Given the assumption that problem- 
solvers employ a wide range of skills and strategies, 
complex problems are needed to elicit those behaviors in 
order to detect and study them. 

We might define a complex problem as one having two 
characteristics. First, a rational (i.e., scientific) approach 
may be employed in the search for a solution. Second, the 
problem is rich in data which implies that various possible 
conclusions can be supported, to some degree, by these 
data. 

The shape and direction of our computer-supplemented 
study of the Mammoth continues to be guided by these 
basic questions. 

How does one solve complex problems? 

Can a person become a better problem-solver? 

What discriminates the better problem-solver? 

What environments facilitate problem-solving? 

To what extent can the study of problem-solving be 

automated? 

Overview 

The Wooly Mammoth (Mammo) problem is a problem¬ 
solving environment designed to confront individual or 
small groups of problem solvers with a complex task. The 
role of the computer (an IBM 1500 series using 
Coursewriter II with CRT, image, and audio terminals) is to: 
1) present the problem to the student; 2) serve as a data 
source; 3) monitor selected parameters useful in the study 
of problem-solving; and 4) provide statements (heuristics) 
which help structure the flow of the solution effort. 

Dr. David Riban conceived Mammo during histenureasa 
physics graduate student at Purdue. Although designed for 
use with a high-speed computer, Mammo was run 
numerous times in non-computer mode with high school 
physics students and undergraduates. Mammo was 
programmed for the 1500 System in 1973 by Mr. Thomas 
Rhoades and Dr. Michael Szabo. Since that time it has been 
used to provide over 200 student hours of training in 
complex scientific problem-solving to preservice secondary 
science teachers. In addition, more than 350 un¬ 
dergraduate student hours have been logged in conjunction 
with research studies on problem-solving conducted by Dr. 
Szabo, Mr. Rhoades, Mr. Lazzaro, and Melissa Berkowitz. 

Operation 

An operational flowchart of student progress through the 
two-hour Mammo sequence is presented in Figure 1. The 
program first handles housekeeping details and presents 
the Scenario to the student. Then, without identifying the 
problem to be solved, the computer requests possible 
hypotheses and suggests the student query the computer 
(request data) that might be useful in testing the 
hypotheses. At no time does the student see a listing of 
available data. Instead, he types in a natural language 
request (up to three lines of text) which is matched with 
stored data titles using an edit and a keyword routine. 

For example, a student might request, "What wasthe age 
of the mammoths?" This simple statement is deceptive. 
Does the student wish to know the number of years since 
mammoths became extinct?the actual age of the Beresovka 
Mammoth at death? the actual age (average) of mammoths 
at time of death in general? This example points out: 1) 
difficulties of using a computer to assign semantic meaning 
to a string of characters and; 2) the tendency of problem- 
solvers to formulate imprecise data requests. A successful 
data match results in the display of verbal data on the image 
screen. An unsuccessful match triggers the data request 
sequence again, but in a slightly different form. The student 
is given the three options of making a final conclusion and 
ending the program, reviewing hypotheses, or making 
another data request. 


The data request used as an example will trigger display 
of a brief passage regarding the geologic age of the 
mammoths, abstracted from the scientific journal Science. 
There are more than 200 separate pieces of data stored on 
accessed images. 

This describes one version (Mode I) of Mammo, called the 
Problem-Mode. Mode I was designed to be free from hints 
or cues, both content-oriented and content-free, that might 
aid the student in solving the problem. A second mode (II) 
has been constructed to provide content-free problem 
solving heuristics to guide, shape, or direct the process 
used by the student. 

Operationally, Mode II is identical to Mode I except for two 
added features. The first is quite simple: it forces the 
student to evaluate his progress (hopefully, to test 
hypotheses with the data acquired) by requiring that the 
student type a brief conclusion after he has received data. 

The second feature unique to Mode II is the presentation 
of selected heuristics to "guide" the problem-solving 
approach used by the student. By responding to the pattern 
of data requests or conclusions posed by the student, Mode 
II heuristics simulate a real problem-solving environment. 
Two examples will be presented. If the student triggers 
three pieces of data wihch have been determined to be 
logically related (by an outside authority), he receives the 
following heuristic message: 

"Good. Your last few requests for data show that 
you're following up a single line of thought. This is the 
only profitable way to attack a complex problem like 
this." 

If on the other hand, the data requests (and matches) 
indicate logically unrelated data being sought, the heuristic 
may be of the following form: 

"Do you have some strategy or plan of attack on the 
problem? What are you really trying to clarify?" 

As another example of the second unique feature of 
Mode II, the conclusions made by students are compared 
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SIMPLIFIED FLOW DIAGRAM FOR MAMMO 
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with prestored conclusions which have been posed by 
scientists who studied the riddle of the mammoths. Further, 
logical "chains" or sets of data which are necessary and 
sufficient conditions to support these conclusions have 
been identified. 

Presume that a student concludes that the mammoths 
froze to death but the student has neither requested nor 
seen the necessary data "chains" to support this conclu¬ 
sion. The likely computer heuristic displayed to the student, 
depending on specific terminology used is: 

"A comparision of all possible facts and data in 
memory areas implies you have seen insufficient data 
to form this conclusion. 

On the other hand, suppose the student has requested 
the necessary data and concludes the mammoth frozen to 
death. In this case, the heuristic is: 

"Hold on! Let's go back and check out your 
conclusion about the mammoth's death. Ask yourself 
questions like — if the mammoth really died in this 
way , what conditions would the cadavers be in? 
Always check your conclusions. Consider the idea 
and determine what data you need to check your idea 
out , then request such data." 

From these heuristics, it can be seen that the intent of the 
guidance provided in Mode II is to urge the student to form 
hypotheses, devise critical tests of these hypotheses, 
request data needed for those critical tests, and apply the 
tests in some logical fashion to reducing the discrepancy 
between the problem statement and the solution state¬ 
ment. 

Findings 

In addition to specific and experimental findings from 
theses now in progress, the following observations 
represent a sample of those made by various individuals 
associated with the project. 

First, attempting to solve Mammo is psychologically 
engaging and elicits some strong positive reactions. Most 
students have to be reminded that it is time to quit and a 
large majority wish to know "the answer." The enjoyment 
of the experience is a function of the background (science or 
non-science) of the students and whether the problem is 
investigated in a group or as an individual effort. 

Second, requests for data are more often requests for 
conclusions. For example, students commonly ask 
questions like — "Did the mammoth drown?" rather than 
requesting data on analysis of the stomach contents of the 
cadaver (that is, data which could support or refute the 
hypothesis of death by drowning). The phenomenon of 
imprecise or unfounded data requests has been noted in 
many problem-solving studies and was a serious deterrent 
to the acquisition of sizable amounts of data in early 
Mammo programs. This problem has been corrected by the 
addition of a short segment which instructs the student to 
conceptualize the computer more like an encyclopedia than 
a genie with all the answers. 

A third observation is that terminology used in requests 
for data varies considerably, with profound implications for 
keyword identification of the data. Use of common 
synonyms for the Lorge-Thorndike dictionary of most 
commonly used words was quickly found to be unworkable 
as college students just didn't use those terms. An 
examination of actual terminology used led to substantial 
revisions which in turn permits much greater access to 
data. 

A related problem is serendipity. Occasionally a student 
request triggers the display of data apparently not intended. 
Early in the development, a data request which included the 


words "weather" and "mammoth" would trigger data on 
the eating habits of mammoths. Although the student 
apparently desired climatological data, he actually obtained 
data on eating habits of the mammoth. The problem was 
soon discovered: the word — eat — is embedded in the word 
weather. Although this problem of incorrect matching of 
requests with displayed data results from limitations on CAI 
language restrictions and programming skills, it none¬ 
theless simulates reality to some degree. The researcher 
always encounters data which: 1) he wasn't looking for and 
2) are irrelevant to the hypotheses presently under 
investigation. The effect of unwanted but potentially useful 
information upon a student's problem-solving strategy 
might be of considerable value. 

Utilization of Mammo 

Past and future utilization plans for Mammo include the: 
1) investigation of problem-solving skills and strategies 
(e.g., problem conceptualization and reconceptualization, 
hypothesis formation, data utilization); 2) study of problem- 
solvers' behaviors in various prompting (environmental 
modes) modes; 3) comparsion of group and individual 
problem-solving behaviors; and 4) training of prospective 
and inservice science teachers in problem-solving skills. 

Presently two doctoral and one masters thesis are in 
progress as are minor revisions to the program. 

A second complex problem is being developed in order to 
provide an alternative format and serve as a criterion 
environment to investigate increases in problem-solving 
abilities or performance levels. 

Summary 

This paper describes a system of complex and scientific 
problem-solving in its most recent (but hopefully not final) 
stage of evolutionary development. A real world problem 
has been partially programmed into a computer program 
with two major modes. One presents the problem and 
assumes the student proceeds toward a solution in a more- 
or-less logical (i.e., non-random) fashion. The second mode 
attempts to guide the student into using certain strategies 
theoretically related to scientific problem-solving. 

The complex answer processing routine which borders 
on an artificial intelligence application simulates numerous 
aspects of real problem solving including the fact that the 
student never knows the complete domain of available data. 

Mammo has been used to train prospective science 
teachers and to study selected parameters of human 
problem-solving. It also serves as a vehicle to test the limits 
of technological devices in recognizing specific human 
thought patterns and responding intelligently to them. 
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Learning by Do 


by Fred Gruenberger 


In a second, or intermediate, course in computing, the 
student should be lured (coerced, dragooned) into working 
on a term project, assigned at the start of the semester and 
due at final exam time. This should be a computer problem, 
preferably of the students' own choice, done in workman¬ 
like manner to demonstrate that the student has learned 
something of the computing art. The final result should be 
packaged neatly, to include: 

1. An English statement of the problem. 

2. Flowcharts of the logic of the solution (or the 
equivalent of flowcharts, if the student prefers some 
other way of expressing his logic). 

3. Listings of the program. 

4. Results, clearly labelled. 

5. A test procedure and test results. 

6. Conclusions (what was learned from the work; what 
would be done differently if the project were to be re¬ 
peated; limitations on the results; suggestions for 
further research, etc.). 

The packaged term project should be saved for use in 
eventual job interviews. 

Experience has shown that the student's chief problem is 
that of selecting the problem he intends to work on. In all 
likelihood, he has so far worked only on problemsthat were 
assigned (and hence clearly labelled computer problems), 
for which much of the analysis has already been done for 
him. 

There is usually a fair amount of panic atthetimethisas- 
signment is made, since it puts the student on his own for 
the first time. About a third of a typical class will suggest 
one of the following: 

1. “May I use a problem I did in my Fortran class last 
semester?" No, that problem was defined and 
analyzed for you, and the object now is to see how you 
do with a new problem. Further, you did that problem; 
it's time for you to do another one. 



2. “I've been assigned to a big problem at work; may I 
turn it in for this project?" No; that problem concerns 
your work; try an isolated problem here, one that you 
can deal with thoroughly and completely. (And ex¬ 
perience has shown that when this restriction is 
relaxed, the end result always seems to be someone 
else's work, and the student can barely explain what 
went on.) 


3. “I don't know where to find a problem to work on." 
Well, there are systematic collections of good 
problems; you might try browsing through Problems 
for Computer Solution (Gruenberger and Jaffray, 
Wiley, 1965) which outlines some 90 problems that 
would be suitable. The best problem is the one that 
interests you. 

4. "I'm a business (music, chemistry, ..., mathematics) 
major; I'll do a problem in business (music, chemistry, 
..., mathematics)." 

There's the real problem. What is needed, early on inthe 
semester, is a proposal by the student of just what he 
intends to do, so that he can be saved from the extremes 
of plunging into a problem that is either trivial or too 
grandiose. In the former case, he will produce some¬ 
thing that requires little or no knowledge of computing; 
in the latter case, he will look sad at final exam time 
(when the computing center is saturated) and wail that 
he needs just one more run of his program. 

The phrase "a business problem" is rather vague. A new 
attack on Bill of Materials scheduling? An inventory con¬ 
trol program for 10,000 line items? A table of base pay 
times hours worked? Or what? 

The trouble is, of course, that the whole idea is brand new 
to most students; he has never been placed in the awkward 
position of making a selection that is within his own 
capabilities (indeed, he has probably never been told what 
constitutes a decent computer problem). Further, he has 
never had to define a problem and outline an attack on it; 
this has been done for him for all of the 14 years he has 
been in school. It helps if he can see samples of whatthis is 
all about, so a collection of old term projects (both good ones 
and bad ones) should be made available to him. It would 
help even more if he could be shown some sample pro¬ 
posals. A few are given here. 

I 

A comparison will be made between the Gauss-Seidel 
and Gauss elimination algorithms for the solution of 
simultaneous linear equations. A number of sets of six such 
equations will be constructed with known roots. Programs 
will be written in Fortran to solve such systems with the two 
algorithms, both in single and double precision. The solu¬ 
tions will be compared for the following: 

1. Computation time. 

2. Accuracy of the results. 

3. Compilation time. 

One of the sets of equations will involve a singular matrix, 
to determine howthiscondition is handled by the programs. 

II 

A small inventory of 25 items will be set up, and daily 
changes to that inventory will serve as input to a program. 
The program is to update the inventory, and print a report 
showing, for each line item, the quantity on hand, items out 
of stock, reorder conditions, lead time to arrival of new 
stock, and those items requiring expediting. For the small 
inventory involved, all results will be hand calculated as a 
test of the logic. 


Reprinted with permission from Popular Computing, Vol. 3, No. 11. Copyright 
1975 Popular Computing, P.O. Box 272, Calabasas, CA 91302. 
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III 

The COBOL reference manual at our installation lists 58 
error messages for errors that can occur at compile time. A 
program will be written that will trigger each of these error 
messages. 

IV 

The melody of a song can be expressed as a series of 
numbers. The pitch of each note can be expressed by 
numbering the notes of the scale, and the duration of the 
note can be coded on a scale from 1 to 8. With a given 
melody so coded, an algorithm can be applied to it to trans¬ 
late it into a new melody. The simplest such algorithm 
would be to reflect each note around a middle value, to 
transform high notes into low notes and vice versa, leaving 
the duration of each note fixed. 



Several algorithms will be devised, and applied to ten 
"standard" tunes. The resulting translated melodies will be 
played, and the most pleasing result will be recorded and 
submitted on a cassette as part of this project. 


The pages of each issue for the 8 weeks preceding the last 
general election will be examined, and a listing made of the 
column-inches in each of the first four categories given 
above, asobjectively as possible. Ratios will be calculated of 
the following: 

A_ A_ A+D 

B D C B+C 

for each day, and progressive totalled for the 56 days. 

While this is not properly a computer problem (the small 
amount of arithmetic involved could easily be done by 
hand), the program will be useful for a much larger project 
jointly sponsored by the School of Journalism and the De¬ 
partment of Political Science. During the 12 weeks pre¬ 
ceding the coming presidential election, the ratios will be 
calculated and plotted for each of 15 leading newspapers 
across the country. 

VI 

Attached is a diagram of the maze in the gardens at 
Hampton Court Palace, constructed in the reign of William 
III. "The key to the centre is to go left on entering, then, on 
the first two occasions when there is an option, go right, but 
thereafter go left." The maze exists today, and for 2p a 
visitor may enter the maze, seek the centre, and retrace his 
way out. 

Given a new maze, described in terms of the coordinates 
of the branch points, a program is to be written to explore 
the maze and output the directions for the choices to be 
made to proceed from the entry point either to the center or 
to a specified exit. The choices will be limited to two at each 
branch point. 

One test of the program will be the reproduction of the 
directions quoted above for the Hampton Court maze. The 
computer solution for the other mazes will be checked by 
hand. 


V 

The Los Angeles Times prints about 500 column-inches 
of text each day in its main news section. Some of these 
inches can be identified as politically oriented: 

A. Favorable to Republicans. 

B. Unfavorable to Republicans. 

C. Favorable to Democrats. 

D. Unfavorable to Democrats. 

E. Favorable to third-party candidates. 

F. Unfavorable to third-party candidates. 

G. Completely neutral. 

In theory, material that reflects the political leanings of 
the newspaper's editors should be confined to the editorial 
pages, and the news pages should be unbiassed. In 
practice, the amount of text space allotted to a candidate or 
a party reflects the paper's views, however unconsciously. 




Plan of the maze at Hampton Court Palace, England. The path to 
followed la the black line. 


VII 

If the numbers from 1 to 20 are permuted, what isthe dis¬ 
tribution of runs up and runs down of the numbers? 
Consider the following possible permutations: 


A 1 2 3 4 5 6 

B 1 20 2 19 3 18 

C 20 18 16 14 1 3 

D 2 12 17 4 13 10 

E 11 19 2 7 12 1 

F 1 15 14 2 16 13 


7 8 9 10 11 12 

4 17 5 16 6 15 

5 7 12 10 8 6 

1 5 15 19 20 7 

8 6 18 13 15 20 
3 17 12 4 18 11 


13 14 15 16 17 18 19 20 

7 14 8 13 9 12 10 11 

4 2 9 11 19 17 15 13 

16 14 6 18 3 8 9 11 

17 10 16 14 3 4 5 9 

5 19 10 6 20 9 7 8 
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For A, there is just one run up, and none down, but for 
permutations taken at random, the chance of arrangement 
A is just 1 in 20!, or about 1 in 2.4 times 10 to the 18th 
power. 

For B, there are 10 runs up and 9 down, but this, too, is an 
unlikely arrangement. 

For C, there are two runs up and three down. 

For D, there are six runs up and five down. 

For E, there are seven runs up and six down. 

For F, there are seven runs up and six down. 

The complete distribution of all possibilities for all 20! 
permutations could be determined by theory. I propose to 
approximate the distribution by sampling random permuta¬ 
tions and counting the runs. 

In order to do this, I will need a random number gen¬ 
erator and an algorithm for forming random permutations. 
For the former, I will use the generator described on page 8 
of issue 21 of Popular Computing (my work will be done in 
Fortran). For the latter, one of the following schemes will be 
used: 

1. Generate an array of 40 numbers. In the even 
positions put the numbers from 1 to 20. In the odd 
positions, generate 20 random numbers. Then sort 
the 20 pairs, using the random numbers as the sort 
key. Although it is inefficient, I will bubble sort the 20 
pairs. After sorting, the right hand number in each 
pair of numbers will be a random permutation of the 
numbers from 1 to 20. 

2. Use the random number generator to generate 
integers in the range from 1 to 20, and let these 
integers be the subscripts for entries in an array of 
dimension 20. First zero out this array. Select ele¬ 
ments in the array by the choice of subscript. If the 
chosen element is zero, fill it with the next consecu¬ 
tive integer, starting with 1. If the element is not zero 
(i.e., it has already been selected), proceed to another 
element. When all the elements are filled, the array 
contains the desired random permutation. 

3. In the above scheme, the first 1 6 or so elements will 
be filled rapidly (that is, the condition of duplicates 
will not occur too often), but the last 4 or so may take 
an undue amount of time. A variation might be tried. 
Apply the scheme described until 16 elements are 
filled. Then insert the remaining four numbers into 
the four blank slots, picking one of 24 arrangements 
of those four positions at random, again using the 
random number generator. 

At least 1000 random permutations will be generated, 
and a distribution made of the lengths of the runs. This dis¬ 
tribution will be compared to the theoretical (if I can obtain 
that). The program will be generalized so that it can operate 
on dimensions other than 20. If time permits, runs will be 
made on permutations of 10 and 30 items. 

VIII 

I would like to try to calculate the number (15000!). (I 
understand that the current record for factorials is 10000!, 
and that all the factorials by thousands are on file.) Even if I 
don't succeed in obtaining the desired result, I believe that 
working on the project will be worthwhile, and I will be able 
to at least provide hints and suggestionsforthe next person 
who tries to break the record. 

Since this calculation will consume considerable 
amounts of machine time, I propose to calculatethefollow- 
ing test data first: 

1. The exact number of expected digits. 

2. The number of low order zeros. 

3. Some of the high order digits, and some of the low 
order non-zero digits. 


In addition, I will use my program to calculate (and check 
with known results) 500!, 1000!, and 10000! before 
requesting a commitment of machine time for the long run. 

I believe that I can hold intermediate results in storage by 
packing six decimal digits per machine word. I will need 
packing and unpacking subroutines, and a subroutine for 
decimal multiplication. I will test these subroutines before 
making any long runs. 

IX 

Problem H5 in Problems for Computer Solution calls for 
the creation of abstract paintings by a computer program. 
The program is to select the size and shape of various 
geometric figures and their position on a canvas. I wish to 
explore this notion extensively with the aid of the plotter 
now available, which should aid greatly in the mechanical 
chore of examining the program's results. The plotter will 
allow up to three primary colors for the figures, and the 
choice of color will also be made by the program. The plotter 
routines also permit the figuresto appear in outline form, or 
solid (filled in), aswell as various degrees of cross-hatching. 

It is stated in Problem H5 that an important aspect of the 
problem is the determination of when to stop. I propose to 
put this decision into the program in terms of the area 
covered by the random figures. This will be a bit tricky, since 
the figures overlap. However, if the total area covered by the 
figures is limited to somefraction of the available area, with 
or without overlap, and this limit is a parameter of the pro¬ 
gram, then the program will be able to output finished art 
without intervention in any quantity. 

The ratio of successive terms of the Fibonacci sequence 
approximates the golden mean: 

1 + = 1.6180339887498948482045... 

2 

Thus, we see 

144/89 = 1.617 9775 
1597/987 = 1.618034 4 
121393/75025 = 1.618033988 6 

Using the EXACMATH package, I propose to write a pro¬ 
gram to generate successive terms of the Fibonacci se¬ 
quence, form the ratio, and determine to how many digits 
the ratio agrees with the golden mean. The limits of the 
EXACMATH package will let me carry these calculations to 
at least the 1000th term of the sequence. My output will be 
a table of values (term number against the number of digits 
of agreement) and a graph showing the rate of growth of the 
function being explored. 

X 

The Raindrop Problem, which appeared in issue 6 of 
Popular Computing, called for selecting a point at random in 
the unit square as the center of a circle whose radius is 
taken at random between zero and 1 /2 unit. The problem 
asked for the number of such circles needed to completely 
cover the unit square. 

A crude solution will be attempted by subdividing the 
square into 400 smaller squares. A mathematical test can 
be devised to determine whether or not each of these 
smaller squares is covered by one of the circles. The results 
of 100 trials will be plotted, to obtain an approximation to 
the desired distribution. For a few of these trials, the 
method will be repeated with the large square subdivided 
into 900 smaller squares, to determine if the method could 
lead to a correct solution. 
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Creative Programming Techniques.... 



Shuffling 



by John Jaworski 
Hatfield Polytechnic, England 


When faced with the problem of printing out the 
integers from 1 to 10 in a random order (without 
repetitions), the following program is an excellent example 
of how not to proceed: 


We can sort the real numbers by any sorting method 
we have found suitable. Here is a demonstration program 
that uses the 'ripple' sort (which you may know under 
some other name). 


100 FOR 1 = 1 TO 10 
110 N = INT(10*RND+1) 
120 PRINT N; 

130 NEXT I 
140 END 


100 DIM A(10), P( 10) 
110 FOR 1 = 1 TO 10 
120 P(l) = l 
130 A(l) = RND 
140 NEXT I 


A contains the random 
numbers and P the inte¬ 
gers that will eventually 
be printed. This loop 
sets up these arrays. 


As we are taking no precautions against repetitions, we 
can be almost certain to get some. In fact, if my rapid 
calculations are correct, the probability of getting what we 
are looking for is minute: 3.6 x 10" 4 — rather less than 4 
correct solutions in 10,000 trials! 

Somewhat better, on the face of it, is the next 
example. Here we provide an array M, choose a random 
integer and only insert it into the array M when we have 
checked that this integer is not already present. 

Note that statment 100 is superfluous in the BASIC 
language, but it is as well to remind ourselves of the nature 
of M. 


150 L = 10 
160 F = 0 
170 1 = 1 


The limit on compari¬ 
sons, L is set to 10, the 
flag is set and we begin 
our comparisons at the 
beginning of the list. 


180 IF A(l) > A(l+1) THEN 260 compare adjacent 

numbers. 


190 T-A(l) jf n ot in order, swap 

200 A(l) = A(l+1) A ' s 

210 A(I+1) = T 


100 DIM M(10) 

110 K=1 

120 N=l NT(10* RND+1) 
130 FOR J=1 TO K 
140 IF M(J)=N THEN 120 
150 NEXT J 
160 M(K)=N 
170 K=K+1 

180 IF K< 11 THEN 120 
190 MAT PRINT M; 

200 END 


220 T = P(l) 

230 P(I)=P(I + 1) 

240 P(l+1) = T 

250 F = 1 

260 I = 1+1 

270 IF I < L THEN 180 
280 IF F = 0 THEN 310 


. . . swap P's 
and set flag 

increment and branch back 
if in order, stop 


Unfortunately, while producing results, this is not at all 
economical on time. When the array is almost full, say with 
9 numbers inserted, there is in fact no choice at all for the 
last element, but only one chance in ten that statement 120 
will select the correct integer for us — 90% of the work 
done by the program at this stage is wasted. This of course 
is more acute when shuffling rather more integers! 

One rather more elegant method is the following: 
choose ten random real numbers less than 1, using RND. 
Associate these with the ten integers 1-10 and then sort 
them into order, shifting the integers around at the same 
time: 

e.g. 

BEFORE AFTER 


1 

0.1143—_ 

0.0954 

9 

2 

0.9317. 

" "“-*0.1143 

1 

3 

0.5120X 

0.2671 

5 

4 

0.3367 N \ 

0.2758 

7 

5 

0.2671 V, 

0.3154 

10 

6 

0.8815 \ 

N. 0.3367 

4 

7 

0.2758 

VS* 0.4186 

8 

8 

0.4186 

\ 0.5120 

3 

9 

0.0954 

\ 0.8815 

6 

10 

0.3154 

0.9317 

2 


290 L = L— 1 
300 GO TO 160 
310 MAT PRINT P; 

340 END 

The last example underlines the fact that the more 
efficient and more elegant program is not always the 
simplest when written out. 


ACHTUNG! 

Alles Lookenspeepers 

DAS COMPUTENMACHINE IS NICHT FUR GE- 
FINGERPOKEN UND MITTENGRABBEN. 1ST 
EASY SCHNAPPEN DER SPRINGENWERK, 
BLOWENFUSEN, UND POPPENCORKEN MIT 
SPITZENSPARKEN. 

1ST NICHT FUR GEWERKEN BY DAS DUMM- 
KOPFEN. DAS RUBBERNECKEN SIGHTSEEREN 
KEEPEN HANDS IN DAS POCKETS-RELAXEN 
UND WATCH DAS BLINKENLIGHTS. 
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GRID 

ADDRESSING 

by 

Gerard Akkerhuis 

US Dependent Schools, European Area 
APO New York 09175 

Grid addressing is a technique which has many 
applications in contemporary technology. An understand¬ 
ing of this method erases part of the mystery which 
surrounds the computer's instantaneous manipulation of 
both instructions and data through only data. 

A fictitious kitchen grid will be used to illustrate the 
concept of grid addressing. A bachelor enjoyed waking to a 
warm room filled with soft music. He would rise, shave, 
have eggs, coffee, toast, and run the dishwasher. Then he 
would read the paper and watch the TV Morning Show. 
When he left the house for work, his answering service 
monitored his telephone calls. 

After work the bachelor checked his answering service 
and listened to music while he shaved. Then he ate, ran the 
dishwasher, read the evening paper, watched the late 
show, had toast and milk, and went to bed with the heat 
turned down. 

If the bachelor's appliance grid isthat shown inthe figure 
and if half of the electricity required to operate an appliance 
went up the vertical line and half across the horizontal line, 
what numbers would he give his grid for his morning 
program and what numbers would he give his grid for his 
evening program? We've filled in the first four morning 
operations in the grid (memory). Can you fill in the rest? 

*When I was in Europe at the 2nd World Computers in Education Conference 
in September 1975, Sam Calvin and Gerard Akkerhuis were kind enough to 
give Sandy and / lodging and "guide service" in the Frankfurt area. Gerard 
also gave me a wealth of outstanding material that he wrote for use in the 
USDESEA schools. Unfortunately, much of it is geared to the Interdata 7/16. 
a not-very-common computer in schools and homes. However, as we get the 
material generalized, it will appear on these pages (eventually). — DHA 


J, J, J & T! 



(1) Joe, Jack, John and Tom live one on each 
floor of a four-story apartment. 

(2) Their ages are 10, 9, 8, 5, but not necessarily 
in that order. 

(3) Joe lives directly above the 9-year-old and 
directly below the 8-year-old. 

(4) Jack has to pass by the 5-year-old to leave 
the building from his apartment. 

(5) Jack is more than one floor away from Tom, 
who is more than one year younger than Jack. 

Find the ages and on which floor each of the boys 
lives. 




2 


DESK 

LAN\P 


3 


TEL. 

ANS. 

service 




SHAVER. 


2 


toaster. 
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Find the Presidents and Vice-Presidents 
of the United States 



Names of the first 37 Presidents and 30 Vice-Presidents 
of the United States can be found among these letters. The 
name of each is hidden either forward, backward, up, down, 
or diagonally. Names appearing more than once on the list 
appear as many times in the matrix, for example. Johnson 
appears three times. (One multiple name appears only 
once, however, which one?) 

Computer programs have been written to hide names in a 
matrix. Can you write such a program? Using one (or by 
hand) can you pack the names any more efficiently than is 
done here (using fewer total matrix elements — square or 
rectangular)? 

Computer programs have also been written to locate 
names in a matrix. If you were to write such a program, 
what is the best search technique? There are many and the 
problem is no easier than finding an efficient sorting 
method. 

Lastly, how can the matrix here be modified to hide the 
name of our latest president and vice-president, CARTER 
and MONDALE by changing as few letters as possible? 




Presidents 

WASHINGTON 

ADAMS 

JEFFERSON 

MADISON 

MONROE 

ADAMS 

JACKSON 

VAN BUREN 

HARRISON 

TYLER 

POLK 

TAYLOR 

FILLMORE 

PIERCE 

BUCHANAN 

LINCOLN 

JOHNSON 

GRANT 

HAYES 

GARFIELD 

ARTHUR 

CLEVELAND 

HARRISON 

MCKINLEY 

ROOSEVELT 

TAFT 

WILSON 

HARDING 

COOLIDGE 

HOOVER 

ROOSEVELT 

TRUMAN 

EISENHOWER 

KENNEDY 

JOHNSON 

NIXON 

FORD 

Vice Presidents 

BURR 

CLINTON 

GERRY 

TOMPKINS 

CALHOUN 

JOHNSON 

DALLAS 

KING 

BRECKINRIDGE 

HAMLIN 

COLFAX 

WILSON 

WHEELER 

HENDRICKS 

MORTON 

STEVENSON 

HOBART 

FAIRBANKS 

SHERMAN 

MARSHALL 

DAWES 

CURTIS 

GARNER 

WALLACE 

BARKLEY 

NIXON 

HUMPHREY 

AGNEW 

FORD 

ROCKEFELLER 
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Train Your Computer To Be A Go-Moku Champion 

Lawrence J. Mazleck 
Computer Science, University of Guelph 
Guelph, Ontario, Canada 


The first North American Go-Moku tournament was held 
November 29, 1975. The competition used the University of 
Guelph (Guelph, Ontario, Canada) as a central clearing 
house for telephone relaying of moves. 

Four teams competed. The initial response had been from 
twelve teams, however the non-availability of telephone 
support money, the Canadian postal strike (the tournament 
was held on the fortieth day of the strike), and programming 
problems steadily reduced the field (two were even lost on 
the tournament day). 

The final standings were as follows (the number one 
program beat everyone, the number two program beat 
everyone but number one, etc.): 


Program 

Name 

Programmer(s) 

Computing 

Power 

Number 

Plies 

ARTHUR 

Mike Compton 

Apt. 2105 

47 Thorncliff Pk. Dr. 
Toronto, Ont. M4H 1J5 

IBM 370/168 
using VM 

1500 PL/I 
Statements 

2 7 


Edward Johnston 

Arthur Coston 
Psychometrics Lab 

U. of North Carolina 
chapel Hill, N C. 

PDP-11/45 

4K 

0 

FIVE-IN-A-ROW 

Henry Baird 

283A Franklin Ave. 
Princeton, N.J. 08540 

PDP-8 

4K 

0 

ANDY 

Andy Sulkowski 

12 Joycelyn Dr. 
Streetsville, Ontario 

370/155 
using TSO 
in 78K 

3 


The third ranked Canadian Go Player (Shein Wang) played ARTHUR and 
FIVE-IN-A-ROW and found that the programs played well. No attempt was 
made to place the programs on the human rank scale. 


Results from the 1976 tournament which was scheduled 
for Nov. 27-28 were not available by press time, however, it 
was expected that there would be significantly more 
entries than in 1975. Furthermore, a human Go-Moku 
expert was to be on hand to provide approximate human 
rankings of the programs. 

Would you like to enter your computer in a Go-Moku 
Tournament? It's simple. Just contact the author for entry 
forms (tournaments are held every November in Guelph) 
and produce a program that plays according to the following 
rules: 



Just getting started with Go-Moku (known frequently as 
just ((GO")? Try this problem — what is black's best move in 
this corner? 


1.0 Each program will be limited to 15 minutes of clock 
time. Use of more than 15 minutes will result in game 
loss. 

2.0 Each round will consist of every program playing 
every other program twice. Each program will have 
the opportunity to move first. 

3.0 The board will consist of a 19x19 matrix. 

4.0 Move position markers consist of black and white 
"stones." Black moves first and may begin at any 
board position. 

5.0 Once a stone is placed on the board, it remains in the 
same location until the game is terminated. 

6.0 The board reference coordinates are alphabetic 
horizontally and numeric vertically. Coordinate A-1 
occurs in the lower left hand corner of the board. The 
alphabetic coordinates excludes the letter I and 
includes the letter 0 (“oh"). 

7.0 Illegal moves. 

7.1 If a player makes an illegal move and it is 
recognized as such by an opposing program, the 
opposing program wins. 

7.2 If an illegal move is not recognized by an 
opposing computer program, play will proceed 
from that point. The move will be considered to 
be legal immediately after the second player 
fails to recognize its illegality. 

7.3 If an unrecognized illegal move causes one 
stone to be placed upon another stone, the first 
stone will be removed from the board. 

8.0 Winning 

8.1 A winning position requires five and no more 
than five stones of the same colour adjacent in a 
row (horizontal, vertical, or diagonal). 

8.2 A row consisting of more than five adjacent 
stones of the same colour is not a winning 
position. 

8.3 All winning positions must be demonstrated by 
playing to game end. 

9.0 Claiming a win 

9.1 A player does notwin unless the player claims a 
win. The first player to validly claim a win for his 
own position wins the game. 

9.2 If a player fails to claim a win, he may do so at a 
later time, providing he has a winning position 
at that time and his opponent has not validly 
developed and claimed a winning position. 

9.3 If a player fails to claim a win, his opponent may 
9.3.1 proceed with his own game, ignoring his 

opponents winning position. 

9.3.2 point out the winning situation and claim a 
draw 

9.4 Anyone falsely claiming a winning position 
loses the game. False win claims will be judged 
by a human referee. Assertations of a false win 
claim may be made either by a computer 
program or by the program's human represen¬ 
tative within 15 minutes of a victory claim. 

10.0 Program parameters may not be reset during the 
tournament. 
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Puzzles and Problems For Fun 


THE VICAR TOLD THE SEXTON . . . 


FOLDED 


The sexton at the local church was ill and did not 
attend the Sunday service. The vicar visited him after the 
service, and the following conversation took place. 

Vicar: "There were only 3 people in the congregation — 
excluding myself — and the product of their ages 
was 2450. The sum of their ages was twice your 
own age. Can you tell me the ages of the members 
of the congregation?" 

Sexton: "You haven't given me enough information." 

Vicar: "It is sufficient for you to know that I was the 
oldest person there!" 

Now there is no doubt that the vicar was a very 
mathematically minded man; but how old was he? 

. . .AND THE SEXTON TOLLED THE BELL 

By the following Sunday the sexton had recovered well 
enough to be able to ring the bells at the regular service. 
There were just two bells in the church belfry; the first can 
best be described as a 'ding' — the second, not unnaturally, 
as a 'dong'. Now an ancient by-law in the district 
proclaimed that no 'ding' could be rung exactly two chimes 
after another 'ding'; and that no 'dong' could be rung 
exactly three chimes after another 'dong'. So what was the 
longest sequence of chimes that the poor sexton was 
permitted to ring? 

Games & Puzzles 

COMPUTER 

RECREATIONS 

by D. Van Tassel 

Calendars 


Calendars provide some interesting programs. To pro¬ 
gram calendar programs you must know the following rule: 
A year is a leap year (that is, February has 29 days instead of 
28 days) if it is a multiple of 4, except that a multiple of 100 is 
a leap year only if it is also a multiple of 400. January 1, 
1 800 was a Wednesday. 

A common program on terminals is one that accepts any 
date and prints the day of the week. People like to input their 
birthdate and find out what day of the weekthey were born. 
This program can also be used to locate future three day 
weekends caused by holidays such as the 4th of July. 

A common program needed in business programming is a 
program that accepts two dates and calculates how many 
days have passed. 

A more interesting problem is to figure out how many 
different calendars there are. The number is really quite 
small. It is possible to print a perpetual calendar. That is 
print all the possible calendars and then provide a table 
showing the years and the calendar to use for each year. 

The final calendar problem concerns Friday the 13th. 
First calculate the probability of the 1 3th of the month being 
on a Friday. Next count how many Friday the 13th's occur in 
this century. Is the 13th of the month more or less likely to 
be a Friday than any other day of the week? Why? 


A piece of paper may be folded so that the bottom 
right corner just touches the left edge. Your problem is to 
determine, for any rectangular piece of paper, a method to 
produce the shortest possible crease. In the diagrams, crease 
CD is longer than AB but still not the shortest. What is? If 
you rotate the piece of paper 90 degrees (longest side 
horizontal) and repeat the exercise, what is your method 
then? 




Games & Puzzles 


Thinkers'Corner 


by Layman E. Allen © 1975 

MATHEMATICS PUZZLES 

How many of the problems (a) through (f) below can 
be solved by forming an expression equal to the GOAL? 
(Suppose that each symbol below is imprinted on a disc.) 
The expression must use: 

(1) only single digits combined with operators, 

(2) all of the discs in the REQUIRED column, 

(3) as many of the discs in PERMITTED as you wish, 
and 

(4) exactly one of the discs in RESOURCES. 
Special Rules: 

The '*' indicates “to the power of." Thus 3*2 = 3 2 = 9. 
The V' indicates “the nth root of." Thus V8 = 2. 
Parentheses can be inserted anywhere to indicate 
grouping, but never to indicate multiplication. 


Problem 

GOAL 

REQUIRED 

PERMITTED 

RESOURCES 

(a) 

11 

67 - 

13 + 

+- +7246 

(b) 

13 

1 + 

34- 

X-r 7 1 359 

(c) 

1 

18 -r 

4 + 

+ - -r 1 279 

(d) 

7 

3- 

248 

- X -r 7678 

(e) 

2 

3 *r 

37- -r 

+ - X 0135 

(f) 

1 

97 

22 + 

- X -s- 7- 28 


'K)l8fr IIAJ 'Joqjv uuv 

'peoy pjB>jDed 3-006 L 'aoue6!i|0iU| uBiunn jo UjaiuaouBqua aqi joj uoq 
-Bpunoj aqi wojj jsanbaj uodn a|qB|(BAB s; S3ujb6 iBuouonjjsu! jaqjo 
pus sjqi inoqB uopBiujojin aajj souBtuaqiBi/M aAUBajQ \o atuBC) aqi 
: SN0llVn03 6u|AB|d a>|!| iq6{w noA 'a|zznd jo pui>| S|qj Aofua noA 

Z - 6 r Z 4) l - (fr - 8) (o) 

(e + l) - (C -J- L) (9) L + (8 X P) (q) 

(8 - 8) - Z (P) Z - 9 + L (e) 

:(sjayio aje ajaqi A/juanbajj) sj9msu\/ pajsa66ns auios 
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A GENERAL SOLUTION 
TO MAGIC STARS 

Edward Woolums 
University of Idaho 
Moscow, Idaho 83843 

In the September-October 1976 issue of Creative 
Computing (page 72), Carl Heilman posed a problem 
concerning the bicentennial magic star. His concern is 
how many different solutions exist. This paper is an effort 
to provide a possible approach for a solution to Heilman's 
problem. Figure One is one such configuration of ten 
different numbers that sum to seventy-six. It should be 
obvious that a new set of ten numbers can be formed by 
subtracting one from each number on the points of the star 
and adding one to each of the inner ring of numbers. 
Eventually in this case the largest number in the inner ring 
is equal to the smallest number on the points (18). Twelve 
such different sets of ten numbers will be generated. 
Continued addition and subtraction to the five numbers in 
the inner ring and the five numbers on the points fail to 
generate more numbers that are different. The process of 
"passing" these two sets of numbers through each other 
sometimes leads to solutions that are unique. In this case 
none were found. Eventually the largest number on the 
points is smaller than the smallest number on the inner 
ring. This occurs in this case when the smallest number on 
the point is equal to eleven. This continued process of 
generation of sets of ten numbers therefore yields a total 
of twenty-three such sets. 

A comparison of Figure 1 and 2 shows that two different 
stars are formed but the set of ten numbers is the same. In 
a sense, the star has been turned inside out. The problem 
as posed by Heilman rules out such a procedure. Figure 3 
gives the general equations for the solution to any magic 
star and for any sum. The reader may be interested in 
finding the smallest sum that a magic star must have. In 
the illustration used to demonstrate the method (Fig. 1), 
A= 1, B = 1, C = 2, D = 3, E = 4, and this forces T to be equal 
to 31. Various other choices of the variables leads to other 
sets of numbers subject to the conditions that no two 
numbers are equal. These constraints can easily be 
derived from the equations. This approach to a solution to 
Heilman's problem can now be subjected to computer 
analysis of all possible choices of the variables. 





The Four Color Problem 

The famous conjecture that any plane map requires no 
more than four colors to get all regions (of one piece) 
sharing a common boundary to be of different colors has 
defeated all attempts to prove it since it was first posed in 
1853. Until this past summer, that is, when Kenneth Appel 
and Wolfgang Haken of the University of Illinois completed 
a proof based on a remarkable blend of ingenuity and 
massive computer analysis. The proof has not yet been 
published but an interesting article on it appears in 
Mathematics Magazine for September 1976. 


Calculator Teasers 


(Answers Appear Upside Down) 

1. What did the cannibal cook say when asked if the 
minister was ready for supper? To find out: 

Calculate the product of 6 and 4759. 

Add .17. 

Double the result. 

2. What did Farmer McGregor throw at Peter Rabbit 
to chase him out of the garden? To find out: 

Add 4 to the product of 27 and 109. 

Subtract off .027. 

Multiply the result by 18. 

3. What did the Red Baron put into Snoopy's house? 
To find out: 

Multiply one hundred and one by the square of 
three. 

Add fifty. 

Multiply by each of the whole numbers which 
are larger than six but smaller than nine. 
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"That does not compute. That does not compute. That 
does ." 
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Another new game from Creative Computing. . .. 


DRAG 


Language: BASIC (HP 2000C) 

Description: DRAG allows the user to design his 
own dragster and then race it against a dragster 
designed by another player or the computer. You 
must specify the horsepower, rear end ratio, tire 
width, and tire diameter. There are no limits to these 
parameters. 

Aha! you say. "I'll just design a two million 
horsepower dragster!” But it doesn't work that way, 
because your mass is related to your engine size, and 
so you usually end up with a top speed of something 
like 33 MPH. The computer is extremely hard to beat, 
but it's rumored that it can be done. Note: on some 
systems the amount of time between printouts can 
be aggravatingly long. 


LI ST 
DRAG 


**** HP PASIC PROGRAM LIBRARY ***************************** 


2 

3 

4 

5 

6 
7 

1 0 
20 
30 
40 
50 
60 
70 
60 
90 
1 00 
I 10 
1 20 
1 30 


SIMULATES A DRAG RACE 


36601 REV 


10/73 


REM 
REM 
REM 
REM 
REM 
REM 

REM **** CONTRIBUTED PROGRAM ********************************** 
DIM IfC 33#PC23#EC23#WC23#SC23#XC23#MC23#CC23#BC23#YC23 
DIM QC 23 

PRINT "WELCOME TO THE DRAG STRIP." 

PRINT "WOULD YOU LIKE IN STRUCTI ONS"# 

INPUT 1$ 

IF I S-**N0" THEN 110 

PRINT "YOU MAY RACF AGAINST ONE OF YOUR FRIENDS OR YOU MAY RACE" 
PRINT "AGAINST MY DRAGSTER. YOU WILL PE ASKED TO DESIGN YOUR" 
PRINT "OWN MACHINE# SPECIFYING HORSEPOWER# REAR END RATIO (XID#" 
I PRINT "TIRE WIDTH IN INCHES AND TIRE DIAMETER IN FEET." 

I PRINT "DO YOU WANT TO RACE AGAINST ME"# 

INPUT II 

IF IS»"NO" THEN 200 


1 40 

PRINT 

"I WILL HAVE CAR# 

1 50 

PC13=i 

600 

160 

EC 13*! 

5.9 

170 

WC 13*: 

22 

180 

DC 13* 

3.9 

190 

GOTO : 

290 

200 

PRINT 

"DESIGN CAR#1 *" 

210 

PRANT 

"HORSEPOWER-"# 

2 20 

INPUT 

PC 13 

2 30 

PRINT 

"REAR END RATIO-"; 

240 

INPUT 

EC 13 

250 

PRINT 

"TIRE WIDTH-"# 

260 

INPUT 

WC 13 

270 

PRINT 

"TIRE DIAMETER*"# 

200 

INPUT 

DC 13 

290 

PRINT 

"DESIGN CAR#2l" 

300 

PRINT 

"HORSEPOWER-"# 

310 

INPUT 

PC 23 

320 

PRINT 

"REAR END RATIO-"; 

3 30 

INPUT 

EC 23 

340 

PRINT 

"TIRE WIDTH-"# 

350 

INPUT 

WC 23 

360 

PRINT 

"TIRE DIAMETER-"# 

370 

INPUT 

DC 23 

380 

PRINT 


390 

PRINT 

"GOT* 




400 K1*500 
410 K2-1.6 

420 K3-2 

430 K4-.0006 

440 K5-.00006 

450 K6-.2 

460 K7*4 

470 K8-.00015 

480 QC13-QC23-0 

490 SC13-SC23>*0 

500 XC13-XC23-0 

5 10 REMxM IS MASS 
520 FOR J*1 TO 2 

5 30 MC J3-<K1*K2*PC JJ+K3*WC JJ*DC J1+K7*DC J3 »2>/32.2 

540 REMiC IS DRAG FROM WIND 

5 50 CC J3«K4*K£ JJ * ( 2/3>+K8*WC J3*DC J3 

560 REMIB IS THE MAX ACCELERATION WITHOUT BURNING 



FRONT AXLE . 

With Genuine Artillery Huts anj Timken Roller Bearing*. 



570 
580 
590 
600 
6 10 
6 20 
6 30 
640 

6 50 
660 
670 
680 
690 

7 00 
7 10 
7 20 

7 30 
740 
750 
760 
770 
780 
790 

8 00 
8 10 
8 20 
8 30 
840 

8 50 
8 60 
870 
880 
890 
900 

9 10 
9 20 
9 30 
940 
9 50 
960 
970 
980 
990 

1 000 
1010 
1 020 
1 030 
1040 
1 050 
1 060 
1 070 
1 080 
1 090 
1 100 
1 1 10 
1 120 
1 130 
1 140 
1 150 
1 160 
1 170 
1 180 
1 190 
1 200 


RUN 

DRAG 


BC J3* 15+28* WC > I3*DCJ3/ C WC J3 + 6> * < DC J3 + 1 > > 

REM:Y IS THE SCALE FACTOR FOR RPM VS POWER 

YCJ3»3.7-.0033*PCJ3 

NEXT J 

PRINT 

PRINT 

PRINT "ELAPSED";TAB( 15>i"CAR#1TAB<39> i "CAR#2" 

PRINT "TIME SPEED DISTANCE SPEED DISTANCE" 

PRINT "< SEC) (MPH) (FT) (MPH) (FTV 

PRINT 

FOR T*0 TO 100 STEP 1 
FOR Tl-1 TO 100 STEP 1 
FOR J*1 TO 2 
REN t R IS RPM 

R«60*SCJ3*ECJ3/(3.14159*DCJ3) 

REMIL0 IS ENGINE TORQUE 

L0-<PCJ3/42.5)*<50+.0078*(R/YCJ3)-4.E-10*(R/YCJ3)t3) 

REM:LI IS TORQUE FROM FRICTION 
Ll-PCJ3*(K5*R+K6) 

REMIL2 IS REAR AXEL TORQUE 
L2-ECJ3*<L0-L1) 

REM F IS FORCE ON ROAD FROM TIRES 

F-2*L2/DCJ3 

REMiTEST FOR BURN 

IF F>MCJ3*BCJ3 THEN 880 

REMlA*ACCELERATI ON 

IF QCJ3 <> 0 THEN 860 

PRINT "CAR#"Jj;"STOPS BURNING RUBBER" 

QCJ3 = l 

A*(F-CCJ3*SCJ3»2)/MCJ3 
GOTO 900 

A-BCJ3-CCJ3*SCJ3 »2/MCJ3 
REMlS-SPEED IN FT/SEC 
SCJ3-SCJ3+A*.01 
REM:X=DISTANCE IN FT 
XCJ3-XCJ3+SCJ3*.01 
NEXT J 

REMI TEST FOR FANISH 

IF XC13<5280/4 AND XC23<5280/4 THEN 1160 
IF XC 13 >XC23 THEN 1080 
T3*(XC23-5280/4)/SC 23 
T-T+T1/100-T3 
XC23*5280/4 
XC 13-XC13-SC13*T3 

PRINT T;SC 13*3600/5280!XC13;SC 23* 3600/5280; XC23 
PRINT TAB(40);"WINNER" 

PRINT 

PRINT "DO YOU WANT TO TRY AGAIN"# 

INPUT IS 

IF IS*"YES" THEN 110 
STOP 

T3=(XC13-5280/4)/SC13 
T«T+T1/100-T3 
XC 13*5280/4 
XC 23*XC 23- SC 23*T3 

PRINT T; SC 1 3* 3600/528 0;XC 13»* SC 23 * 3600/5280; XC 23 
PRINT TAB(10);"WINNER" 

PRINT 
GOTO 1040 
NEXT T1 

PRINT T+l;SC 13*3600/5280;XC13;SC 23*3600/5280;XC23 
NEXT T 
STOP 
END 


B«.r A»l. with Bolter Bearings contained In case, 
ready for Springs and Radius 



WELCOME TO THE DRAG STRIP. 

WOULD YOU LIKE INSTRUCTIONS 7NO 
DO YOU WANT TO RACE AGAINST ME?YES 
I WILL HAVE CAR#1• 

DESIGN CAR#2t 
HORSEPOWER* 7 370 
REAR END RATIO-75 
TIRE WIDTH- 724 
TIRE DIAMETER- 72.7 

G 0! 



ELAPSED CAR#1 CAR#2 


TIME 

SPEED 

DI STANCE 

SPEED 

DISTANCE 

( SEC) 

(MPH) 

(FT) 

(MPH) 

(FT) 

1 

22.0707 

16 . 3821 

21.2787 

15.7948 

2 

43.5753 

64.7826 

42.0023 

62.4532 

3 

64.0015 

143.982 

61.6695 

1 38.78 

4 

8 2.9393 

252.079 

79.8806 

242.914 

5 

100.107 

386.668 

96.3631 

972.503 

6 

CAR# 1 

115.356 
STOPS 

545.025 

BURNING RUBBER 

1 10.976 

524.891 

7 

CAR# 2 

128.639 

STOPS 

724.299 

BURNING RUBBER 

123.696 

697.306 

9 

139.186 

921.156 

134.424 

886.961 

9 

146.922 

1131.33 

142.73! 

1090.55 


9.86047 151.81 1320 148.254 1274.32 

WINNER 


DO YOU WANT TO TRY AGAIN 7N0 


JAN-FEB 1977 


83 












































Another new game from Creative Computing. ... 


MASTERBAGELS 


by H. R. Hamilton 
Newport News, Virginia 


This is definitely one of the best 
programs recently submitted to 
Creative Computing. It combines 
Bagels, Mastermind, Bulls and 
Cows, etc. into a general deductive 
logic game. But if you simply want 
to play Bagels, you set the inputs to 
N.3,9. One small (?) difference is 
that duplicate digits are permitted. 
For a really general-purpose game, 
you could put a modification in the 
digits selection routine (Statements 
300-320) with a parameter that 
either allows or disallows duplicate 
digits. It does play Mastermind 
correctly without modification—set 
inputs to N,4,6. But the real fun is 
trying the new combinations like 
N,7,4, or N,5,5. — DHA 


Program author H. R. Hamilton notes 
that Statements 260-280 and 830-870 
are designed to vary the starting point of 
the random number generator. BASIC 
compilers with RANDOMIZE can use that 
instead and delete those statements. 

If you decide to quit on a number, the 
maximum number of allowable tries is 
used for computing the average number 
of tries for solution. If you don't like that 
approach, you can change Statement 
750. 

A program enhancement would be to 
have the computer play against you. 
BULCOW in 101 Basic Computer 
Games does this and I also have 2 active 
player versions of Mastermind which 
eventually will see the light of day, but it 
would certainly be an interesting 
challenge to devise an efficient general- 
purpose playing routine. —DHA 



TEACH? <0=YES? 1=N0> 

HI * THIS IS A LOGIC GAME DESIGNED TD TEST YOUR DEDUCTIVE 
ABILITY. I WILL CHDDSE A RANDOM NUMBER AND YOU ISOLATE IT. 
WHEN PROMPTED? ENTER A VALID NUMBER? AND I WILL THEN RESPOND 
WITH THE ^ OF DIGITS THAT ARE RIGHT AND IN THE RIGHT POSITION 
AND THE if RIGHT BUT IN THE WRONG POSITION. IF I THINK YOU 
ARE HOPELESSLY LOST? I WILL TELL YOU THE ANSWER AND WE 
WILL GO ON TO THE NEXT NUMBER. TO RECAP YOUR ENTRIES 
ENTER A 0? TO QUIT ON A NUMBER ENTER 1? AND TO STOP ENTER 2 

HOW MANY NUMBERS <1-100)? if DIGITS<2-9>? AND MAX VALUE<2-9>? 
?3?£?4 
7 23 

, 0 ’ o SAMPLE RUN 

714 

0 ? 2 

741 

3 TRIES? 3 AVERAGE FOR 1 NUMBERS 

723 

1 ? 0 

?£4 

2 TRIES? 2.5 AVERAGE FOR 2 NUMBERS 

•^11 

0 ? 0 

?22 

0 ? 0 

?33 

0 , 0 

?12 

0 ? 0 

?13 

0 ? 0 

714 

1 ? 0 

ANSWER IS 44 

6 TRIES? 3.666667 AVERAGE FOR 3 NUMBERS 
RUN AGAIN? <0=YES? 1=N0> 

70 


HOW MANY NUMBERS <1-1 00> ? if DIGITS <2-9> ? AND MAX VALUE <2-9> ? 
?3? 4? 6 
?3344 

0 ? 1 

?4555 

2 ? 1 

75465 

2 ? 2 

?5456 

2 ? 2 

?6455 

5 TRIES? 5 AVERAGE FOR 1 NUMBERS 
?2255 

0 ? 1 

?5666 

2 ? 1 

?6516 

2 ? 2 

?1566 

4 TRIES? 4.5 AVERAGE FOR 2 NUMBERS 
?1234 

1 ? 1 

?2355 

2 ? 0 

72366 

2 ? 0 

?0 

1 ? 1 = 1234 

£ ? 0 = 2355 

2 ? 0 = 2366 
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Program Listing of Masterbagels 


1 0 DIM F <9> ? M <9> ? T <9> ? H < 18 ? 3> 

80 PRINT "TEACH? <0=YES? 1=N0> 

30 INPUT S 

40 IF S <> 0 THEN 130 
50 PRINT M HI? THIS IS ft LOGIC GftME DESIGNED TO TEST YOUR DEDUCTIVE" 

60 PRINT "ABILITY- I WILL CHOOSE ft RANDOM NUMBER AND YOU ISOLATE IT." 

70 PRINT "WHEN PROMPTED? ENTER A VALID NUMBER? AND I WILL THEN RESPOND" 
80 PRINT "WITH THE « DF DIGITS THAT ARE RIGHT AND IN THE RIGHT POSITION" 
90 PRINT "AND THE it RIGHT BUT IN THE WRONG POSITION. IF I THINK YOU" 

100 PRINT "ARE HOPELESSLY LOST? I WILL TELL YOU THE ANSWER AND WE" 

110 PRINT "WILL GO ON TD THE NEXT NUMBER. TO RECAP YOUR ENTRIES" 

180 PRINT "ENTER A 0? TO QUIT ON A NUMBER ENTER 1? AND TO STOP ENTER 8" 
130 LET S=0 
140 PRINT 

150 PRINT " HOW MANY NUMBERS <1-100>? it DIGITS <8-9>? AND MAX VALUE<8-9>? 

16 0 INPUT J? ft? B 

170 LET ft = ft-1 

180 IF A <= 0 THEN 880 

190 IF A > 9 THEN 880 

800 IF B < 8 THEN 880 

810 IF B < 10 THEN 840 

880 PRINT "ILLEGAL RANGE? RE-ENTER RUN PARAMETERS" 

830 GO TO 160 

840 IF J < 100 THEN 860 

350 LET J = 100 

86 0 FOR X = 0 TD -J+ft+B 

87 0 LET I = RND <R) 

880 NEXT X 

890 FOR N = 1 TO J 

300 FOR X = 0 TO A 

310 LET T <X)=I NT <RND<R>+B+1> 

380 NEXT X 

330 FOR I = 1 TD A+B+l 

340 FOR X = 0 TD A 

35 0 LET F 0*0 = 0 
360 NEXT X 
370 LET FI = 0 


380 LET F£ = 0 


390 INPUT V 

400 IF V <> 0 THEN 450 
410 FOR X = 1 TO 1-1 
480 PRINT H <X? 0)"?"HCX?1>" = "H< 
430 NEXT X 
440 GO TO 390 
450 IF V = 1 THEN 750 
460 IF V = 8 THEN 980 
470 LET T1=V 
480 FOR X = 0 TD A 
49 0 LET M<X)=I NT <1 1/<10++<fi-X>>> 
500 LET T1=T1-M<X>♦<10++CA-X>> 
510 IF M <X> < 1 THEN 530 
53 0 IF MOO < B+l THEN 550 
530 PRINT "BAD NUMBER IN"V 


67U GO TO 69U 
? 8) 68 0 N E X T X 
690 NEXT Y 
700 PRINT FI"?"F2 
710 LET H(I,0) = FI 
780 LET H<I?1> = F£ 

730 LET H CI? £> = V 
740 NEXT I 
750 LET I = A+B+l 
760 LET V = 0 
770 FOR X = 0 TO A 
78 0 LET V=V+T <X> ♦ < 1 0++ '"A 
790 NEXT X 


X> > 


540 GO TO 340 

550 IF MOOOT(X) THEN 580 
560 LET FOO = 1 
570 LET FI = Fl+1 
580 NEXT X 

590 IF FI = ft+1 THEN 810 

600 FDR Y=0 TD A 

610 IF T <Y>=M <Y> THEN 690 

620 FOR X = 0 TO A 

630 IF M<Y)<>T <X> THEN 68 0 

640 IF F <X> = 1 THEN 680 

650 LET FOO = 1 

66 U LET Fc' = F8+1 


800 PRINT "ANSWER IS"V 
810 LET S = S+I 

880 PRINT I"TRIES?"S^N"AVERAGE FOR"N"NUMBER 
830 LET Y = INT <RND <R> + I> 

84 0 LET Y = I NT '"H <Y? £> si 084+4+RND <R> > 

850 FOR X = 0 TO Y 
860 LET I = RND <R> 

370 NEXT X 
880 NEXT N 

890 PRINT "RUN AGAIN? <G=YES? l=NO>" 

900 INPUT S 

910 IF S = 0 THEN 140 

980 END 
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Another new game from Creative Computing . . . . 


DAYTONA 500 


OR 

A SYNCHRONOUS SIMULATION 
MODEL OF VEHICULAR 
COMPETITION WITH STOCHASTIC 
DECREMENTATION OF THE 
COMPETITIVE UNIVERSE 

Geoffrey Churchill 
Georgia State University 

No, I’m not really that pompous, but won’t it 
look fantastic on my resume? Needless to say, I’m 
betting the Dean doesn’t read this. If I didn’t need 
a nice-looking article on the list, I’d just call it 
the Daytona 500 Game. 

Anyway, if you’re a frustrated hotshoe driver, 
this game is for you. It is set up for six com¬ 
petitors on a 2V2-mile track, but if you’re over¬ 
loaded with core and cpu time it would be easy 
to modify for a full field of cars. N-person com¬ 
puter games have been hard for me to find, which 
is why I wrote it; I’ve had fun with it. 

To get an edge in figuring your strategy, you 
should be aware of the expressions on lines 380 
to 430 and on line 540. I have never tried to figure 
it exactly (where would the fun be?), but it seems 
a winning strategy requires maximum horsepower 
and the stickiest tires; pit stops just don’t seem 
to cost that much. I’d say the game needed new 
parameters if it weren’t for the fact that NASCAR 
racing seems to operate just about that way. 

Driving style does present a clear dilemma. In 
this game, preachers just don’t win except through 
attrition. On the other hand, the driver who is al¬ 
ways “belly to the wall” is going to be in conten¬ 
tion while he lasts. With a mean distance to crash 
of 550 miles, he even has an apparent statistical 
chance of survival. Since the distribution is almost 
exponential, however, it is not awfully likely that 
he’ll even reach the mean (the mean of the ex¬ 
ponential is dragged upward by the few who go on 
forever; the mode is a hair above zero). Again, if 
you know a better way, the statements you’re look¬ 
ing for are on lines 540 and 4010. 

I tried to write this in as minimal a BASIC as 
possible. The only system supplied functions used 
are RND, ABS, LOG, SQR, INT, and COS. Our 
RND is a bit strange, so you may need a different 
initialization (e.g. RANDOM) than that found on line 
150. The program also uses GOSUBS and state¬ 
ment functions. 

The game was originally written for a WANG 
3300 configuration that is notoriously intolerant of 
large programs (with about 4K available to store 
and execute the program, it’s understandable). That 
version did not allow any change in strategy, which 
decreases the level of interest somewhat. A dis¬ 
cussion with Dave Ahl at the CCUC in Fort Worth 
led to the present version, which is much more 
fun. I may even try to get this one onto the WANG 
(it currently is on a Univac Spectra 70/7). 


I Jj Rii.;*****G Alt "DAYTONA 500"***** 

110 KEM*****iiY GEOFFREY CHUKCHILL***** 

120 RE..F.v****GEORGI A STATE UNIVERSITY***** 

I JO REM 

NO rEM THIS IS HON OUR RND IS INI XI A. I ZED 
130 X=KND<-1) 

loO 01 Vi E(I4,2),S(6),G(6),0<6),K(6,2),D(6),T(6),H(6) 

I /J OEF FNZ (X) =S3R (-2*LOG (HMD(0))) *C0S (6.283185*HND (0)) *X 
loO PRINT "WELCOME TO THE DAYTONA 500." 

190 PRINT "DO YOU NEED INSTRUCTIONS (I ■YES)"! 

200 INRUT YI 

210 IF Ylol THEN 290 

220 PRINT •'HORSEPOWER EFFECTS SPEED AND TIKE MI LEASE; MAY BE 350 TO 700." 
230 PRINT "TIrE COMPOUND AFFECTS THEM f(X). SELECT »i 
240 PRINT "S()FT< I) .MEDIUM (2) ,OR HAND(3).» 

2j0 PRINT "SOFT COMPOUNDS GO FASTER BUT WEAR OUT SOONER." 

2S0 PRINT "YOUR DRIVING STYLE AFFECTS SPEED AND RISK. YOU MAY CHOOSE" 

2 /o print -driving style pheacher(i),banker( 2 ),professor<3),» 

2JO PRINT "OIL WILDCATTER (4) ,TAXI DRIVER(5),0R BTTW(6)." 

290 PRINT "INPUT LIKE 400,3,6" 

300 E(l , 1) = 1 4 

310 Ed ,2)=lEJO 

320 DEF FNCCC1)=(CI+2)*2+Cl-3 

330 X9=o 

340 FOR Cl=l TO 6 

3d0 print -ch< #";fnc(ci>i"HP, tires, style"; 

3oo input hi,ti,si 
3/0 HCCI )=til 

330 KEm expected l/p speed 

390 S(C1)=/*S0R(36G+.3*MI)-fl*S1 

4j 0 .sc,. EXPECTED mILES/TANK 

410 G(CI)=300-1O0*H1/350 

420 RE... EXPECTED MlLES/SET OF TIRES 

430 R(CI , I )=2oO*Tl-2*SI -HI/I 00 

440 a(Cl,2)»R(Cl,1)+FNZ(5) 

460 JIGI)=0 
4o0 T( C1 ) =0 
■JO 22=C(CI)+FHZ(3) 

430 IF E2<r(C l,2) THEN 500 
400 J2=K(CI,2) 

500 EI=6+CI 

510 E2=i:,T(E2/2.S+.i>*2.5 
320 GOSU3 2010 

330 REM I LEASE AT CRASH IF NO STRATEGY CHANGE... IF> 500, NO CRASH! 

540 <£2=1NT((-1000+75*S1)*L0G(RND<0)) + .5> 

33 0 El=CI 

5o0 GOSUU 2010 
5/0 NeXT Cl 
530 31=13 
y9J e2=‘50 
600 JOSUS 2010 

610 Print "THE GREEN FL/G IS OUT, AND THERE THEY GO!" 

620 GOSUi; 3010 
030 IF EI = I J THE;.' IOco 
040 Ir El=14 THEN IjOu 
630 IF El</ THEN 1000 
660 IF 3(EI-6)<0 THEN 620 

o70 PRINT "Cm #";F.JC(El-6) l"HAS PITTED AFTER";E2/2.51»LAPS" 

6JO Cl=EI-o 

090 31=S(CI)+FHZ(2) 

700 TICI) = TICI) + (E2-D(Cl ))/SI 
710 D(CI)=e2 

720 PRINT "Cil/.IGE STRATEGY <0=N0>"» 

730 INPUT Y I 

740 IF YI=0 THEN a20 

730 PRlu'i' "INpJT TIRES,STYLE"; 

760 INPUT T1,31 
7/0 HI =iIICI ) 

730 SIC1)=7*S0R(350+.5*HI)-Tl+SI 
790 GICI )=3 00-I00*iil/350 
JJJ R(C1,l)=2oO*TI-2*SI-I;1/100 
310 GOSUU 4Q0u 

320 PRINT "PIT STOP IS FOR GAS »; 
bJO SI=15+FNZ(3> 

340 E2=E2+G(CI)+FNZ(5) 

oj0 IF YI = I THEN J7J 

BOO IF DIG I)+1J0<R(Cl,2) THEN 900 

o/0 $l=SI+o+FNZ(2) 

330 PRINT " AID TIkES" 

390 R(C1,2)=DIC|)+R(Cl,1)+FNZ(5) 

900 PRINT 

910 Ip R(CI,2)>-E2 THEN 930 
920 E2=R(CI,2) 

930 SI=(SI+2*/DS(YI))/3600 
94J f(CI >=T(CI )+SI 

950 PRINT »C.« #";FHC(CI);"WAS IN THE PITS";INT(SI*36000)/101"SECONDS" 
960 E1=CI+o 

9/0 E2=INT(E2/2.5+.5)*2.5 
930 JOJUU 201J 
990 GOTO o20 
1000 S(EI)=-100 

1010 PRINT "CAR #"*FNC(EI );"HAS CRASHED Ai ";E2; "MILES" ; 

1020 PRINT " AMD IS OUT OF THE RACE" 

1030 K9=K9-I 

1040 IF K9<l THEN 1060 

1030 GOTO 620 

1060 PRINT "ALL THE EARLY LEADERS HAVE CRASHED. CAR #";FNC(7) P'WINS." 

10/0 GOTO 5000 

1030 S3=1000 

1090 FOR Cl=1 TO 6 

II00 IF S(CI)<=0 THEN 1160 

I 110 QIC I)=J(Cl)+FNZ(2) 
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I120 f|«T(CI>+(E2-D(Jl))/U(CI) 

ii 3 o it* ti>sj then 1160 

I 140 S3=‘TI 
1130 C2=CI 
1160 NEXT Cl 
1170 PRINT 
1100 PR I NT 

1 I VO PRINT " /I" iE2» "MILES, CAR #" ?FNC(C2) I" IS LEADING." 

1200 FOR Cl =1 TO o 

1210 IF S(C1)<=0 THEN 1290 

1220 LI=E2-(0(C1)-Q(Cl)*(T(C1)-S3)) 

1230 IF T(CI )>S3 THE,' 1270 
1240 J(CI)=J(CI)+Q(CI)*(S3-T(CI)) 

1230 T(CI)=S3 
1260 LI=E2-D<Cl) 

12/0 IF Cl =C2 THEN '1290 

i 200 PRINT "CAR #"iFNC(Cl); "TRAILS BY" lINT( 10*L1 )/l0; "MILES" 
1290 NEXT Cl 

1300 PRINT "LEaDER'S /.VER AGE SPEED IS"iE2/T(C2)I"MPH" 

1310 E2=E2+r>0 

1320 IF t2<=500 THEN 1300 

1330 PH I NT " Ti it DRIVER OF CAE 9"?FNC(C2>!"IS THE NEW"; 

1340 Fnl NT " DAYTONA 300 CHAMPION AT"; 300/T(C?) j»MPH! " 

1330 GOTO DOOO 
IJ60 -JvJSUL 2010 
13/0 GOTO 620 

2000 HE.I GOJUE TO STOhE NEW EVENTS 

2010 rOH 1=1 TO 14 

2020 It- E2<=E( 1.2) THEN 2060 

2030 NEXT I 

2040 FHluT "DA...N!" 

2030 GOTO 3000 

2060 FO d J~ 14 TO 1+1 STEF -1 

20/0 ECO ( I )=E(J-I , 1 ) 

2030 c(J,2)-E<J-l f 2) 

2090 NEXT J 
2100 E(I,1)=EI 
2110 HU,2) =22 
2120 lit TURN 

3000 HE./, GJSUo TO HETHIEVE NEXT EVENT 
3010 tl*E(l,I) 

3020 22=c(1,2) 

3030 FOR 1=1 TO 13 
3040 HU ,1 )=H( 1 +1 ,1 ) 

Jo_>0 E(1,2)=H(I + 1,2) 

3 O 0 J next 1 
30/0 HETUiiN 

40JO HE , GOSJj TO CHANGE CH/SH MILEAGE 
4010 S I = ( -1 O 00 + /5*o I ) vLOG (HNO ( 0 ) )+.5 
4020 FOR 1 = 1 TO 14 
4030 IF EU,I)=C1 THEN 4070 
4u*fO NEXT I 
tOjO F.dNT "0.»;.41" 

4060 GOTO 30Jo 
40/0 HI=CI 

iOJO E2=I.;T((D(CI )/300 )*H( 1,2) + (<300-0 (CI ) )/300) *S 1 ) 

-tO90 IF E2>D(C1) + 1 THEN 4110 
41 00 E2=L(Cl )+INT(IO*(.UJ<0)>+l) 
n io i-o.i j=i to 13 
4120 c(J ,I)=E(J+1,1) 

4130 E(J ,2)=£( J-H,2) 

41 *0 HitXT J 
41 30 JCioO.j 201 0 
4160 RETURN 
3 j > j e:: j 


fit stop is For gas 

CM # 15 WAS IN THE PITS 11.4 SECONDS 

CM # 25 H AS FITTED AFTER 42 L/FS 

CH/NGE STRATEGY <0=N0)?0 
FIT STOP IS FOR GAS AND TIRES 

CAR 4 25 WAS IN THE FITS 15.4 SECONDS 


AT 150 MILES, CM 4 15 IS LEADING. 

CAR #7 TRAILS BY .3 MILES 

CM 4 25 TRAILS BY 2 MILES 

CAR 4 37 TR/JL3 BY 3 MILES 

CAR 4 51 TRAILS BY .2 MILES 

CAR 4 6/ TRAILS BY 1.6 MILES 

LE jDHU'S AVERAGE SPEED IS 189.301 MPH 

CM 4 67 H AS CH ASHED AT 164 MILES AND IS OUT OF THE RACE 

CAR 4 7 HAS CRASHED AT 180 MILES AND IS OUT OF THE RACE 


AT 200 MILES, CAR 15 IS LEADING. 

CAR 4 2d TRAILS BY .7 MILES 

CAR 4 3/ TRAILS BY 2.3 MILES 

CAR 4 31 TRAILS BY .1 MILES 

LEADER'S AVERAGE SPEED IS 188.992 MPH 

CAR 4 37 HAS PITTED AFTER 30 LAPS 

CHANGE STRATEGY (0=N())?0 

FI T STOP IS FOR G AS 

CAR 4 37 HAS IN THE PITS 13.7 SECONDS 

CAR 4 15 HAS PITTED AFTER 31 L APS 

CH/NGE S LiATEGY (O-NO)YO 

PIT STOP IS FOR GAS 

CAR 4 15 WAS IN THE PITS 20.4 SECONDS 

CAR 4 51 HAS PITTED AFTER 33 LAPS 

CH/NGE STRATEGY <0=N0)?0 
FITS TOF IS FOR G AS 

CAR 4 51 HAS IN THE FITS 14.3 SECONDS 

C/R 4 25 HAS FITTED AFTER 84 L/PS 

CHANGE STRATEGY <0=NO)?0 
FIT STOP IS FOR GAS AND TIRES 

CAR 4 2b WAS IN THE PITS 14.4 SECONDS 


AT 250 MILES, CAR 4 15 IS LEADING. 

CAR 4 25 TRAILS BY .9 MILES 

CAR 4 3/ TRAILS ,>Y 3.2 MILES 

CAR 4 51 TRAILS BY .5 MILES 

LEADER'S AVERAGE SPEED IS 183.447 MPH 

CAR 4 31 HAS FITTED AFTER 119 LAPS 

CHANGE STRATEGY (0=N0) V I 

INPUT TIRES,STYLE?1,6 

PIT STOP IS FOR GAS AND TIRES 

CAR 437 NAS IN THE PITS 20 SECONDS 


Ail' 300 MILES, CAR 4 15 IS LEADING. 

CAR 4 25 TRAILS BY 1.2 MILES 

CAR ;/ 31 TRAILS BY 4.1 MILES 

CAR 4 DI TRAILS BY ./ ,-iILES 

Lb/DHR'S AVERAGE SPEED IS 188.543 MPH 

CAR 4 2d HAS PITIED Ai-TER 122 LAPS 

CHANGE STRATEGY CO-NO)7 I 

INPUT ilKES,STYLE?3,6 

FIT STOP IS FOR GAS AND TIRES 


RUN 

WELCOME TO THE DAYTONA 500. 

DO YOU NEED INSTRUCTIONS (1=YES)?0 

INPUT LIKE 400,3,6 

CAR 4 7 HP, TIRES, STYLE?700,3,6 

C/R 4 15 HP, TlrfcS, STYLEV/00,2,6 

CAR 4 25 HP, TIRES, STYLE?700,I,6 

CAR 4 31 HP, TIRES, STYLE?700,3,6 

CAR 4 d\ HP, TIRES, STYLE?700,2,6 

CAR 4 6/ HP, TIRES, STYLE?/OO,1.6 

THE GREEN FLAD Io OUT, AND THERE THEY GO! 


AT 50 MILES, CM 4 7 IS LtADlNG. 

CAR 4 15 TRAILS _<Y I MlLfcS 

CAR 4 25 TRAILS BY 1.3 MILES 

CAR 4 37 TRAILS BY 1.3 MILES 

CAR 4 51 TRAILS BY .7 MILES 

CAR 4 67 TRAILS BY 1.4 MILES 

LE/DER'S AVERAGE SPEED IS 192.699 MPH 

C/R 4 31 HAS PITTED AFTER 37 LAPS 

CHANGE STRATEGY (0=N())?0 

FIT STOP IS FOR GAS 

CAR 4 51 .1 AS IN THE FITS 15.7 SECONDS 
CM 4 67 HAS FITTED AFTER 39 LAPS 
CHANGE STRATEGY <0=NO)?0 
FIT STOP IS FOR GAS AND TIRES 

CAR 4 67 WAS IN THE FITS 19.9 SECONDS 
CAR 4 I HAS PITTED AFTER 39 LAPS 
CHANGE STRATEGY <0=N0)?0 
FIT STOP IS FOR GAS 

CAR 4 7 WAS 1,1 THE PITS 11.8 SECONDS 


CAR 4 25 WAS IN THE PITS 29 SECONDS 
C/R 4 31 HAS FITTED 123 L/P5 

CHANGE STRATEGY O=N0)?l 
INPUT TIRES,STYLE? 1 ,o 
FIT STOP IS FOR GAS AND TIRES 

C/R 4 d 1 W AS IN THE FITS 19.7 SECONDS 
C/R 4 15 HAS FITTED AFTER 124 LAPS 
CHANGE STRATEGY <0»N0)?l 
INPUT TIRES, STYLE? I ,5 
PIT STOP IS FOR GAS AND TIRES 

CAR 4 }j WAS IN THE PITS 24.8 SECONDS 


AX 3D0 MILES, C/R 4 15 IS LEADING. 

CAR 4 23 TRAILS BY 2.6 MILES 

CM 4 31 TRAILS sY 3.5 MILES 

CAR 4 d1 TRAILS BY .6 MILES 

LE/DER'S AVERAGE SPEED Is 138.32 MPH 


AT 400 MILES, CAR 4 ID IS LEADING. 

Car ./ 25 trails by 4 miles 

C/R 4 3 / TRAILS oY 5.2 MILES 

CAR 4 51 TRAILS oY l.l MILES 

Lb ACER'S /VcRAGE SPEED IS loS.308 MPH 


AT 4d0 ...ILcS, CAR #15 IS LEADING. 

CAR 4 2d TH/JLS BY 2.9 MILES 

car 4 3i trails by 4.2 miles 

CAR 4 bl TRAILS BY 0 MILES 

LEADER'S AVERAGE SPEED IS 188.719 MPH 

CM 4 51 HAS CRASHED AT 4ol MILES AND IS OUT OF THE RACE 

CAR # 15 HAS PITTED AFTER 190 IMS 

CHANGE STRATEGY (0=NO)?0 

PIT STOP IS FOR GAS AND TIRES 


AT I X) MILES, CAR #15 IS LEADING. 

C/R 4 7 TRAILS BY .5 MILES 

CAR 4 25 TRAILS BY 1.2 MILES 

CAR 4 31 TRAILS BY 1.5 MILES 

CAR 4 51 TRAILS BY .7 MILES 

C hi 4 07 TRAILS BY 1.9 MILES 

LE/DER'S AVERAGE SPEED IS 189.733 MPH 

CAR 4 31 HAS PITTED AFTER 40 L/PS 

CHANGE STRATEGY (0=NO)?0 

Fir STOP IS For GAS 

CAR 4 37 WAS IN THE PITS 12.6 SECONDS 

CAR 4 15 HAS PITTED AFTER 41 LAPS Q7 

CHANGE STRATEGY <0=N0)?0 w 


CAR 4 15 WAS IN THE PITS 15.7 SECONDS 
CAR 4 31 HAS FITTED AFTER 190 L/PS 
CHANGE STRATEGY <0=N0>?0 
PIT STOP IS FOR GAS AND TIRES 

CAR #37 WAS IN THE PITS 17.4 SECONDS 


Ail 500 MILES, CAR # 15 IS LEADING. 

CAR 4 25 TRAILS BY 1.8 MILES 
C/R 4 31 TRAILS BY 4.7 MILES 
LEADER'S AVER ACE SPEED IS 183.525 MPH 

THE DRIVER OF CM it 15 IS THE NEW DAYTONA 500 CHAMPION AT 188.525 
MPH 1 






Another new game from Creative Computing .... 

STRIKE 9 


Bruce Grembowski 
2739 Beale Circle 
Omaha, Nebraska 68123 
(402) 291-4724 


It's a simple game based on the numbers 1 through 
9, and a pair of dice. First, the computer rolls a random 
number for your "dice." Then you must take that 
number from the total of your board numbers 1 -9. To 
win you must remove all of your board numbers. With 
each roll you must remove the total number of that roll 
from the board or you lose. 

One strategy is to remove the largest numbers 
possible with each roll, or you can try to get the most 
numbers removed. For example, if the roll is 10 and 
you have 1,2, 3, 4 and left, you might want to remove 
the 1, 2, 3 and 4 instead of the 1 and 9. 

You may want to have competition and players can 
alternate with rolls. Then the player who can't remove 
all numbers from his/her roll loses. 

Also, try to shorten the FOR-NEXT statement in 
lines 490 to 660 which checks to see if its possible to 
remove the numbers shown on your roll from the 
numbers you have left on the board. 


00080 REM BRUCE GREMB0VSXI BELLEVUE HIGH SCH00L NEBRASKA 68 005 
0009 0 DIM AC9)* DC 4) 

00100 PRINT TABC 20) S ”* STRIKE 9 *” 

00110 PRINT 

00140 PRINT TABC 1 2) ; ”WRI TTEN BY BRUCE GREMBOVSKI” 

00150 PRINT 
00160 PRINT 

00170 PRI NT”D0 Y0U NEED INSTRUCTI0NSCYES/N0) ”** 

0018 0 INPUT R$ 

0019 0 IF RS= ”N0” THEN 340 
00200 IF R$o”YES” THEN 170 

00210 PRINT”STRIKE NINE IS PLAYED VITH A PAIR OF DICE AND A” 
00220 PRINT”B0ARD WITH NINE NUMBERS: 1 23456789. Y0U M 

00230 PRINT”ARE GIVEN A R0LL AND CAN KN0 CK OFF UP T0 4 NUMBERS.*’ 
00240 PRINT”! F Y0U INPUT THAT Y0U WANT T0 REMOVE 5 NUMBERS* Y0U’* 
00250 PRI NT”WILL BE GIVEN A CHART 0F THE NUMBERS Y0 U HAVE LEFT” 
00260 PRINT”T0 REMOVE. NEXT Y0U INPUT H0V MANY NUMBERS Y0U WANT” 
00270 PRINT”T0 REMOVE* AND THEN INPUT THE NUMBERS Y0U WANT T0 ” 

0 023 0 PRINT”TAKE OFF* 0NE AT A TIME. THE NUMBERS Y0U TAKE 0FF” 
00290 PRI NT”MUST ADD UP T0 THE R0LL • Y0U WIN BY REMOVING EVERY” 
00300 PRINT”NUMBER FR0M THE B0ARD. Y0U L0SE IF Y0U CANN0T” 

00310 PRI NT”REM0 VE AND NUMBERS WITH THE R0LL Y0U HAVE.” 

00320 PRINT 

00330 PRINT”READY T0 PLAY?” 

00340 PRINT 

00350 PRINT”HERE IS THE B3ARD: ”J 
00360 REM SET UP THE B0ARD 
00370 F0R B= 1 T0 9 
00380 PRINT B; 

0 0 39 0 ACB) = B 
00400 NEXT B 
00405 PRINT 

00410 C=INTCRNDC- 1)*6+ 1) ♦ INTC RN DC - 1)*6+ 1) 

00420 PRINT”Y0UR R0LL I S”* C 
00430 T= 0 

00440 F0R X 3 1 TO 9 
00450 T=T+ACX) 

00460 NEXT X 

00465 REM CHECK F0R L0SS 
00470 IF C>T THEN 9 50 
0 0 480 IF C*T THEM 1 120 
0 0 490 F0R K = 1 T0 9 
00500 F0R L= 1 T0 9 
00510 F0R M»1 T0 9 
00520 F0R N= 1 T0 9 
00530 IF N*K THEN 630 
00540 IF N=L THEN 630 
00550 IF N«M THEN 630 
00560 IF M=K THEN 640 
00570 IF M=L THEN 640 
00580 IF L=*K THEN 650 


0 0 59 0 IF C- AC K ) 3 0 THEN 63 0 

00600 IF C-ACK)=ACN) THEN 680 

00610 IF C-ACK)-ACL)=ACN) THEN 63 0 

00620 IF C- AC K ) - AC L ) - AC M ) 3 AC N ) THEN 63 0 

00630 NEXT N 

00640 NEXT M 

00650 NEXT L 

00660 NEXT K 

00670 G0T0 9 50 

0068 0 F0R X* 1 T0 4 

00690 DCX) 3 0 

00700 NEXT X 

007 10 PRINT”# 0F NUMBERS T0 REM0VE”; 

00720 INPUT E 

00730 IF INTC E) < > E THEN 760 
007 40 IF E< 1 THEN 760 
00750 IF E>4 THEN 830 
00755 G0T0 770 

00760 PRINT”ANSWER 1*2*3* 0R 4C 5 F0R THE B0ARD) ” 

00765 G0T0 710 

00770 PRINT”WHAT IS THE NUMBER”; 

0078 0 F0R F=1 T0 E 
00790 INPUT DCF) 

00800 IF AC DCF) )<>0 THEN 825 

008 10 PRINT”Y0U REM0VED IT BEF0RE* TRY AGAIN.” 

003 20 GOTO 7 10 
00825 NEXT F 

008 30 IF C< >DC 1 )+DC 2) +DC 3)+DC 4) THEN 8 70 

008 35 F0R F= 1 T0 E 

003 40 AC DCF) )=0 

003 50 NEXT F 

00860 G0T0 410 

008 7 0 PRINT”TH0SE NUMBERS D0N * T ADD UP T0 Y0UR R0LL* TRY AGAIN 
003 7 5 G0T0 7 10 

0038 0 PRINT”THE NUMBERS Y0U HAVE LEFT T0 REM0VE ARE: 

0039 0 F0R B= 1 T0 9 

009 00 IF AC B) 3 0 THEN 920 

009 10 PRINT ACB); 

009 20 NEXT B 
009 30 PRINT 
009 40 G0T0 710 

009 50 PRINT”S0RRY*Y0U L0ST THIS TIME.” 

009 60 T=*0 

00970 F0R B= 1 T0 9 

009 3 0 IF AC B) =0 THEN 1000 

0099 0 T»T+ 1 

01000 NEXT B 

01010 PRINT”TH ERE ARE”*’ T** ’’NUMBERS LEFT 0N THE B0ARD: 

01020 F0R X 3 1 T0 9 
01030 IF ACX) = 0 THEN 1050 
01040 PRINT ACX); 

01050 NEXT X 
01060 PRINT 

01070 PRINT”WANT T0 TRY IT AGAINC YES/N0 > ”** 

01030 INPUT G $ 

01090 IF G$ 3 ”YES” THEN 170 
01100 IF G$<>”N0” THEN 1070 
01 1 10 ST0P 

01120 PRINT TABC IS)**”* * * C0NGRATULATI0NS * * *” 

01130 PRINT TABC 25)**”* Y0U W0N *” 

01140 PRINT 
01150 PRINT 

01160 PRINT”PLAY ANOTHER GAMECYES/N0) ”; 

01170 INPUT H S 

01180 IF H$= ”YES” THEN 170 

0119 0 IF H$<>”N0” THEN 1160 

01200 ST0P 

01210 END 

HERE IS THE B0ARD: 1 23456739 

YOUR ROLL IS 8 

# OF NUMBERS TO REMOVE? 1 
WHAT IS THE NUMBER? 3 
YOUR ROLL IS 5 

# OF NUMBERS TO REMOVE? 1 

WHAT IS THE NUMBER? 5 
Y0UR ROLL I S 8 

# OF NUMBERS TO REMOVE? 2 
WHAT IS THE NUMBER? 7 

? 1 

YOUR ROLL IS 7 

# OF NUMBERS TO REMOVE? 5 

THE NUMBERS YOU HAVE LEFT TO REMOVE ARE: 2 3 4 6 9 

# OF NUMBERS TO REMOVE? 2 
WHAT IS THE NUMBER? 3 

? 4 

YOUR ROLL IS 12 

SORRY*Y0U LOST THIS TIME. 

THERE ARE 3 NUMBERS LEFT ON THE BOARD: 2 6 9 

WANT TO TRY IT AGAI NC Y ES/N0) ? NO 
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/AEETS 

PSEUDO 

HERO 


NO CHANCE ON A JUNIOR 
micro in basic./ That's a 
MACHINE COOE Toft FoR A 6'24k 
PHC COMPUTER. ^ 



OUR STORY 
OPENS AS 
PSEUDO HERO 
SALESMAN FOR 
PlANETART 
HERCULEAM 
COMPUTERS, 
1$ TALKING 
TO AN UN- 
SuSPECTlNCi 

MS. PHSSlCS 
TEACHER. . 


MINS AN& MICROS ARE 
Tt>ss? 'too need n-Bir 
WOK&S To SO AHYTHU46 
USEFUL. 





Vti,js+u , lt r«»ders — Cre»+w« Cowpo'hM’s erudiie,efftirvtscetiK 
ftavf-gowg Edu-M*n |4 indeed +Ke 'twin bro+Rer of fearless, ■fwjW+t'ng, 
■fooIvnoutLed Wander WavT H-og. Apologies dv> 6r»lber+ SVteHovt. — OWA 


! WANT TO TftV Tt> MAKE 
A Soft lANSMfr on the 
moon ? LUNAR IN 
Basic fits in o.sk. 

USER SPACE f AtoNfr 
W ITU ICO OTHER 6AM CS 
N *IOI BASIC COMPUTER 
6AMES.* ONLY *8.25 
PoSTPaio From •• 
CREATIVE COMPvnNCr 
p.o. fco* T 8 B-AA 
Morristown , NT 

OTRfcO 

6000 LUCK // 


JAN FEB 1977 
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WHY YOU WILL BE UNABLE 

TO PREVENT YOURSELF 

FROM SUBSCRIBING TO 
KILOBAUD 

If you can profit from the 
experience of others and perhaps 
manage to save a few dollars 
which you might otherwise blow 
on something inferior, then you 
will be able to save much more 
than the cost of a Kilobaud 
subscription. 

Kilobaud will be running 
articles on every piece of hard¬ 
ware available to the computer 
hobbyist .. . and reader reports 
on their experiences with the 
hardware (and software). You 
can profit from the experiences 
of others. Kilobaud will pull no 
punches .. . covering up for a 
lousy manufacturer serves no 
one in the long run and factual 
reporting on problems can help 
warn other hobbyists as well as 
encourage the manufacturer to 
get his act together. Look for a 
long and informative letters 
section where a spade will be 
called a spade. 

If you are building a kit, for 
heaven’s sake keep a notebook 
of your problems ... problems 
with the manufacturer .. . with 
missing parts ... bad manuals 
... bum parts ... and be sure to 
tell how you solved each of your 
problems as an aid to the next 
guy. Pass along data on how you 
got the system up and running, 
I/O problems and their solution 
... where you got software ... 
etc. 

CHARTER SUBSCRIPTION 
ONLY $12! 

The regular subscription rate 
for Kilobaud will be $15 per 
year. The CHARTER rate is 
only $12. Individual copies will 
sell for a ridiculous $2.00 . .. 
and be well worth it. In case you 
are thinking of waiting to see 
how Kilobaud looks, remember 
that thousands of waiters-to-see 
lost out on the first issues of 
Byte. Too bad ... the first issue 
of Byte now goes in some areas 
for more than the Charter sub¬ 
scription rate! 

This is your chance to get a 
bargain . .. please don’t expect 
the first issue of Kilobaud to be 
in good supply. 

HARDWARE REVIEWS 
IN KILOBAUD 

In addition to the letters 
from readers explaining about 
the problems they have had with 
hardware (and software), plus 
articles by readers on hardware 
which they are enthusiastic 
about .. . Kilobaud will be en¬ 
couraging the manufacturers to 
write articles telling you the 
details of their equipment ... 


why they used such and such a 
chip . .. what it does . .. what 
this means to you as the possible 
user of the system . .. why the 
bus was designed the way it was 
... etc. Manufacturers are well 
aware that their articles will be 
read with skepticism and that 
their credibility is on the line ... 
so we expect them to be rela¬ 
tively candid, for in a market¬ 
place such as this one, with 
many manufacturers competing 
very briskly for your business, 
credibility is of the utmost 
importance .. . and a loss of 
credibility can well mean lost 
business. 

Most of the new manufac¬ 
turers of microcomputer hard¬ 
ware are starting small, usually 
with a minimum of financing ... 
so they need your business and 
confidence. You’ll get to know 
these people through the pages 
of Kilobaud. 

SOFTWARE PROGRAMS IN 
KILOBAUD 

In addition to reviews of new 
hardware and reports from the 
readers on their problems, Kilo¬ 
baud will be making every effort 
to encourage programmers to 
send in shorter programs for 
publication in Kilobaud ... short 
programs, routines, algorithms, 
written for use on hobby 
systems. It is hoped that this will 
eventually become a library 
which will be invaluable to you 
when you are writing programs. 
There have been a few programs 
published elsewhere, but these 
have been far too few. 

Longer programs have a home 
too. Kilobaud will be producing 
longer programs on cassette tape 
for sale by mail and via com¬ 
puter stores ... complete with 
documentation. If you have 
some programs which you think 
might be of value .. . and might 
sell well ... get in touch with 
Kilobaud. The page rate for 
articles in Kilobaud runs around 
$50 (about double that of other 
hobby computer magazines the 
last we heard), so short programs 
and routines could pay you very 
well if published. Longer pro¬ 
grams will be on a royalty basis 
(15%) and the intention is to sell 
them at fairly low prices via 
stores so as to discourage 
copying and theft. Our ex¬ 
perience with the 73 Morse Code 
tapes is that if cassettes are made 
available for reasonable prices 
there is little problem with 
copying. 

KILOBAUD AIMED 

DIRECTLY AT NEWCOMERS 
TO COMPUTERS 

Most of us are newcomers, 
one way or another. Only long 


time dedicated hobbyists are 
well grounded in hardware, soft¬ 
ware and systems ... the rest of 
us may know one or the other of 
these, but not all. The intention 
is to try and keep a good deal of 
the material in Kilobaud of a 
very fundamental nature so as to 
bootstrap newcomers into the 
hobby. This will even include a 
glossary page of computer terms 
to help the beginner. 

THE KILOBAUD 
LABORATORY 

Kilobaud is the ONLY com¬ 
puter hobby magazine with its 
own computer lab set up. This 
lab is not a little workbench 
with an Altair... it has an 8800 
with floppy disk, Imsai, Wave- 
mate, Jolt, Apple, Southwest 
Tech, Sphere, Ebka, Intelligent 
Systems, Astral 2000 ... various 
cassette systems such as the 
National Multiplex . .. printers 
by Southwest Tech, Teletype, 
Dec, MPI ... terminals by Lear, 
Burroughs, Intelligent Systems 
... etc. 

With this lab Kilobaud is able 
to check out the many systems 
available to the hobbyist ... to 
interface I/O systems ... to 
check memory and other new 
modules ... and (most impor¬ 
tant) to check out programs 
submitted to Kilobaud for publi¬ 
cation or for royalty distribu¬ 
tion. 

KILOBAUD TO SUPPORT 
COMPUTER STORES 

Older hobbyists will recall 
that publisher Wayne Green pre¬ 
dicted the proliferation of the 
computer store even before the 
first one was opened. Kilobaud 
will be available in every com¬ 
puter store that meets the Kilo¬ 
baud requirements ... as will 
the Kilobaud program cassettes. 

In August 1975 the very first 
computer store was opened (in 
California) ... by August 1976 
there were over 50 recognized 
computer stores ... and perhaps 
150 one-man shops which hope 
to grow into stores soon. Con¬ 
sidering the growth of the hobby 
computer it will not be sur¬ 
prising to many if there are 
about 500 stores by August 
1977... and 5000 by 1978. 

Since only hobbyists have the 
wide background in all phases of 
computers to provide the ser¬ 
vices of a computer store, a great 
many of the readers of Kilobaud 
will find themselves faced with 
the economic opportunity of a 
lifetime . .. once they are quali¬ 
fied. This is all the more reason 
for getting your own computer 
system ... and reading Kilo¬ 
baud. 

WHO IS BEHIND 
KILOBAUD? 

The staff of 73 Magazine will 
be putting Kilobaud together... 
it is a staff of over 40 people and 
every aspect of publishing is 
done right at the big 73 Maga¬ 
zine headquarters building in 
Peterborough except the actual 
printing of the magazine. Kilo¬ 
baud requires very large web 


offset presses and equipment, so 
it will be printed in Columbus, 
Ohio ... and mailed from there. 

The editor, John Craig, has 
been running the I/O section of 
73 Magazine since last February 
... a section of about 40 pages 
of hobby computer articles and 
advertising every month. Before 
that John was one of the editors 
of the famed Cabrillo newsletter. 
John works out of Lompoc, 
California. 

At the Kilobaud/73 head¬ 
quarters, the type is set, articles 
proofread, and pasted up, art¬ 
work prepared, advertising sold 
and prepared for publication, 
subscriptions and readers service 
handled by a professional group 
which has been working together 
for years. Add to this the new 
prime computer system and you 
have a first rate organization. 
Visitors to New Hampshire are 
invited to join the thousands of 
amateur radio operators who 
visit the HQ and say hello. 

WHO IS THE 

KILOBAUD PUBLISHER? 

Wayne Green is not totally 
unknown in the hobby com¬ 
puter field. It was his frustra¬ 
tions with trying to get a com¬ 
puter system to use with 73 
Magazine that resulted in his 
idea for Byte magazine in 1975. 
In a period of seven weeks Green 
managed to find an interim 
editor, get enough articles to get 
the magazine started, get mailing 
lists of prospective subscribers, 
write letters for subscriptions, 
get envelopes printed, send out 
the subscription letters and get 
in enough subscriptions to war¬ 
rant printing 15,000 copies of 
the first issue ... far too few, it 
turned out . .. but a lot more 
than the 2000 envisioned at 
first. 

Green’s visit to the micro¬ 
computer manufacturers in 
August 1975 was reported in 
detail in Byte and did a lot to 
help this small new industry 
grow. Green has followed this 

1975 visit up with one in August 

1976 and this will be reported in 
the First issue of Kilobaud. 

Green started publication of 
73 Magazine in 1960 and 


gradually built it from a one 
man operation to the present 
staff of over 40. 73 is the fastest 
growing ham magazine ... over 
30% increase during the first six 
months of 1976 ... and soon 
will be the largest in circulation 
in the ham field. It already has 
more pages than any other 
hobbyist magazine and also has 
more advertising. 

Green, who is listed in the 
latest issue of Who’s Who, in 
addition to being the editor and 
publisher of 73 and starting Byte 
last year (no longer connected 
with Byte), also is the writer of a 
nationally syndicated newspaper 
column on CB radio. 

COMING ARTICLES 

Articles have been promised 
for Kilobaud by some of the top 
people in the field ... a run¬ 
down on just about everything 
available ... a sort of super 
buyers’ guide is being prepared 
by Eric Stewart of Computers 
and Stuff. This will probably run 
to three parts to cover every¬ 
thing. Eric started with his first 
store in Provo, Utah and then 
moved to the San Francisco area 
... he is moving to a larger 
building to try and keep up with 
the business. 

George Morrow (Morrow’s 
Micro Stuff) will be writing on 
cassette systems and interfacing 
... on a fantastically simple 
prototyping system he uses ... 
Dennis Brown (Wavemate) will 
be writing about the benefits of 
wire wrapping and also give us 
the inside dope on how the 
Wavemate was designed ... and 
why. We’ve also been promised 
good authoritative articles on 
the Jolt system, the new 
Godbout PACE computer, the 
Apple computer and the Z-80 
CPU coming out by MITS. 
Marlin Shelly of MPI (printer) 
has promised an article on 
parallel I/O standards and con¬ 
nectors ... George Tate of Com¬ 
puter Mart (Orange, Ca) will be 
writing on I/O configurations 
... Dick Wilcox, a teacher of 
computer systems in elementary 
schools will be writing about 
fundamental software terms . .. 
monitors, debuggers, editors, 
executives, and such. 
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Kugel, School of Management, 
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MA 02167. 

Readers: Want to be a 
reviewer? Write to the Reviews 
Editor directly. Publishers: 
send materials for review to 
the Reviews Editor. 


The Computer Revolution. Nigel Hawkes. E. P. Dutton & 
Company, Inc., 201 Park Avenue S., New York, NY 10003.216 
pp. $3.95. 1972. 

If I had to recommend only one book that would give a non¬ 
technologist the clearest, most concise, informative and 
accurate picture of what computers are, how they are used, and 
how they came to be, this would be the book. Even aside from 
the scattered anecdotes and witticisms, the book reads very 
easily, and the diagrams and pictures throughout support the 
text so well that even the more complex concepts, like the 
section on electronic logic, can be understood with a minimum 
of frustration because of the well-done coordination between 
text and illustration. 

The book is organized like a technological sandwich, with the 
“meat” in Chapter 4 which describes the organization, logic and 
operation of the computer itself. The balance of the book 
contains the to-be-expected, but enjoyable, introductory 
chapter describing the evolution of calculating machines, 
starting with the abacus and culminating with the ENIAC; 
chapters on computer applications in business, science and the 
arts; a half-speculative chapter on computer learning and 
intelligence; and, an example-laden chapter on computer 
simulation applications in everything from agriculture to world 
politics. Mr. Hawkes could have stopped there, but the 
obligatory chapter on the Future finishes the text with more of a 
fizzle than a bang. Its forecasts are commonplace, some already 
old-hat existing applications are included here because the book 
is several years old. Mr. Hawkes winds up with some soap box 
oratory about the dangers of computers and how they are 
inappropriatedly overrated, underrated, or ignored by society. 
Fortunately, the rest of the book makes reaching this point in 
reading worth while. 

Despite its age, for a layman’s introduction, the book is not 
dated in any important aspects. It does suffer occasionally from 
cultural translation, since the author is British, but a realization 
that the British have been far slower to automate than the 
Americans and that the British call a vacuum tube a “valve,” will 
carry most readers through. 

The Computer Revolution could be an excellent text or 
reference as part of any course from art to zoology which may be 
impacted by computers. I particularly recommend it for science 
survey and business courses and as reading for the curious, but 
not yet technologically trained individual from high school age 
and above. 

Deanna J. Dragunas 
Wetumpka, Alabama 

♦ ♦ ♦ ♦ ♦ 

The Robots Are Coming: The Implications of Artificial 
Intelligence Developments. F.H. George and J.D. Humphries, 
eds. Hayden Book Co., Inc., 50 Essex St., Rochelle Park, NJ 
07662, 192 pp. $15.95, 1974 

The Robots Are Coming! The Robots Are Coming! What an 
exciting, almost alarming title for such a staid, methodical book 
about artificial intelligence. The book is written clearly, but 
cannot be lightly skimmed, both because of the British dialect 
and because of the attention that must be given to concentrated 
scientific and logic discussions. 


Chapters One through Eight, the majority of the book, are 
devoted to discussion of technical problems and current status 
of research in artificial intelligence. It’s easy to say “robot” and 
think about a full-fledged android. But this part of the book 
picks the pieces apart and describes the technological and 
decision-making hurdles that have to be surmounted before 
approaching that stage, or even that of the more prosaic 
specialized single or limited purpose robots. Before artificial 
intelligence can be created, intelligence and its measurement 
must be defined. Electronic brain? How does a human brain 
work? Conversational computer? How do humans interpret and 
“logic” their way through language? Studies and experiments 
investigating all of these areas as well as the problems of 
mechanizing pattern recognition, of defining the learning 
process, and inductive and deductive logic programming are 
explained in the body of the book. Because so many different 
scientific fields bear on artificial intelligence, in the midst of 
detailed, specialized explanations, how what is being described 
has anything specific to do with artificial intelligence sometimes 
isn’t exactly clear, and the reader can get lost in the details of the 
trees while trying to see the forest. 

The second part of the book is the “implications” part, filled 
not with projection or prediction so much as with generalities 
about the impact of developments of artificial intelligence on 
society and individuals. These chapters would be more relevant 
if they didn’t cloud the issue by dragging non-intelligent 
computers and teleprocessing capability and data banks as well 
as artificial intelligence into the discussion. Some of the 
questions and discussion in this part seem to be artificial 
constructs or a little out of touch with reality. For instance, “Do 
we really need artificial intelligence?” and “Do we really need 
robots?” are only a forum for stating the obvious: they’re coming 
anyway. Some of the assertions made by the editors seem based 
on global technological averaging rather than on sane 
assessment of the way things are, for example, in “doubting 
whether robots will be needed to any great extent in industry in 
the future,” the statement is made that “it is clear that if there is 
one thing which is not needed it is to replace human beings: there 
are already more than enough of them ...” 

These closing chapters are easy reading, and they are the 
whole reason for the book. However, they form the weakest part 
of the book unless the reader seriously hadn’t thought about all 
of this beforehand. 

The splashiest parts of this book are the title and the dustcover 
design. It shouldn’t be opened in expectation of a trip through 
science fiction wonderland, the foreward by Isaac Asimov 
notwithstanding. However, for anyone who thinks it’s simple to 
get from the current rudimentary forms of artificial intelligence 
to even non-android robots, or who is interested in finding out 
how to get from the here and now to that future, or even for 
someone who wants the comfort of knowing that there is a bona 
fide application for “fuzzy logic,” the book could be an 
interesting educational experience. 

Deanna J. Dragunas 
Wetumpka, Alabama 

* * * * * 

Computers and You. Kurt R. Stehling. Mentor, paper. 1973. 

One of the many books for popular consumption to provide 
an understanding of the use and effects of computers on the 
whole range of human endeavor. Better than some, but 
disappointing in the amount of language one so regularly 
encounters in departmental reports. Well selected topics, 
informative treatment, but it still comes out fact stacked on fact 
stacked on fact and is not likely to generate interest in naive 
readers, though it does provide the type of introductional 
material so needed by the public. 

John L. Randall 
Kensington, MD. 
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Interface: Calculus and the Computer. David A. Smith. 
Houghton Mifflin Company, 1 Beacon St., Boston, MA 02107. 
260 pp. $6.95. 1976. 

An enrichment manual for use as a supplement to a 
comprehensive calculus text, this book contains interesting 
historical notes, good applied problems, and a number of 
computer-oriented laboratory exercises. Although some of the 
problems and exercises are standard fare, most are less well 
known and could be included here because the book was 
written to be used in a computer-supplemented calculus course 
where the messy calculations are done by the computer. The 
intent of the text is: 

“— to provide a flexible supplement to any standard first- 
year calculus book to make possible a computer-based 
‘laboratory’ experience; 

— to introduce the student to applications of calculus to 
digital computation in a scientific setting; 

— to use the computer to illustrate the ideas normally 
encountered in the calculus course; 

to place the ideas discussed in appropriate historical 
context so that the student can see mathematics as a living 
and growing body of ideas.” 

The book does appear to meet these objectives but lacks 
thoughtful computer-oriented laboratory exercises. Most of 
the book's exercises ask the student to write a computer 
program for a previously developed algorithm or to use a 
prepared program to generate a numerical table. While these 
activities do promote sound learning objectives, the opportuni¬ 
ty to use the computer as a tool for higher-level mathematical 
activities such as discovering principles, generating algorithms, 
and formulating hypotheses, is for the most part ignored. 

In spite of this limitation, the calculus topics are well 
developed and are presented in a more inspiring context than 
one usually finds in a book of this nature. The sound, rigorous 
development of the mathematical concepts and principles 
complements the obvious heuristic emphasis found in the 
computer exercises. This book, which could have been 
subtitled An Introduction to Numerical Methods and Error 
Analysis, includes topics such as functions, sequences, 
derivatives, limit theorems, roots of equations, integration, 
error analysis, logarithms, power series, compound interest, 
population dynamics, and differential equations. 

Even though several short programs in each of FORTRAN, 
BASIC, and PL/1 are given, and computer programming and 
language features are discussed in the front of the book and the 
appendices, respectively, adequate material for teaching the 
required programming skills is not included in the book. The 
computer-oriented laboratory exercises can be carried out on 
either a batch-processing or conversational computer system. 
The Instructor's Manual, which is an “indispensable part of the 
text,” contains numerical answers for the exercises and listings, 
in all three languages, of two programs intended for use in 
several of the laboratory exercises. 

If you’re teaching a high-school or college calculus course, 
you may want to consider using Calculus and the Computer as 
a supplement to your textbook — especially if your students 
have access to a digital computer. The historical notes and 
applied problems alone make it a useful reference manual. 

Frederick H. Bell 
University of Pittsburgh 


$ $ j|c :je sjc 


Computer Science Mathematics, Donald D. Spencer. Charles 
E. Merrill Publishing Company, 1300 Alum Creek Dr., 
Columbus, Ohio 43216. 312 pp. $13.95. T976. 

According to the author, this book was written “to be used in 
a college-level course in data processing” or as a “self-teaching 
text for students, programmers, technicians, or teachers.” 1 
question the usefulness of the book as a self-teaching device 
because it contains some imprecise and misleading definitions 
as well as superficial explanations of certain algorithms. These 
areas need to be clarified and further illustrated by an 
instructor. The only mathematical prerequisite for the student 
who uses this book is a knowledge of first-year high school 
algebra. A 27-page chapter called “Review of Algebra” is 


included, but is better skipped. It appears to have been written 
hastily as an afterthought and is more confusing than 
enlightening. The stated purposes of the text are “to take the 
mystery out of computer mathematics and to give the student 
an appreciation of the computer’s capabilities.” The author has 
been only partially successful in meeting his objectives — 
especially the latter one. 

The first chapter contains a good introduction to computers 
and algorithms (which are illustrated as flow charts), and 
subsequent chapters contain short introductions to arithmetic 
in various number bases, Boolean algebra, probability and 
statistics, linear functions and matrices, elementary number 
theory, linear programming, and numerical methods. Each 
chapter begins with a “preview” of topics stated as student 
learning objectives and contains review exercises at the end of 
each topic. Although billed as a college textbook, this book is 
also appropriate for a high school course on selected topics in 
mathematics. In fact, most of the topics can be found dispersed 
throughout various high school textbooks — usually as 
supplementary or end-of-book units. 

The text is algorithmically oriented and most of the 
algorithms are explained in prose, illustrated through ex¬ 
amples, and summarized as flowcharts. A few short FOR¬ 
TRAN programs are included in the final chapters. While this 
book is suitable for an introductory course on mathematics 
problems which lend themselves to computer solutions, some 
chapters could be improved by a more thoughtful explanation 
of concepts and principles as well as a better selection of 
example problems and exercises. The style of writing is well- 
suited for the intended audience, and numerous cartoons and 
photographs spice up the chapters. In general, Computer 
Science Mathematics, even with the shortcomings noted above, 
is a good starting point for the person who is preparing to learn 
about computers and computer programming. 

Frederick H. Bell 
University of Pittsburgh 


* * * * * 


Computer Frontiers. Thomas Massam, ed. Georgi Publishing 
Company, CH 1813 St., Saphorin, Switzerland. 165 pp. 62 
Swiss francs. 1975. 

Computer Frontiers is the edited proceedings of the first 
course of the International School of Theory and Application 
of Computers held in July 1972 in Geneva. If you are 
absolutely driven to know exactly how thin film wave guides 
bounce their beams, or to see the precise diagrammatic 
representation of electrical differences between inductive and 
capacitive coupling, or to exercise your Boolean algebraic 
facilities in a correctness of programming application, this is 
the book for you. It is definitely NOT for the novice browser 
without a strong physics or engineering orientation. 

All the chapters are not only relevant to the book’s title, but 
also sound, well-presented papers, some of which, unfortunate¬ 
ly, are perfectly clear only if you already understand the 
contents before you read them. Perhaps because of the 
language difficulties in an international setting, the papers 
seem schizophrenic, going from very simple layman’s text and 
introductions directly to knee-deep scientific equations and 
diagrams. The computer networks chapter is perhaps the 
easiest to scan and comprehend and gives a concise, interesting 
overview of specific networks and network issues. The 
microprogramming and computer architecture chapter, on the 
other hand, requires both a foreknowledge of, and a great 
interest in, both microprogramming and contemporary 
computer architecture to slog through it. Other chapters deal 
with large storage systems, large scale commercial terminal- 
computer networks, interactivity, sharing and virtual 
machines, the correctness of programs, an overview of 
technologies, and software engineering. 

The majority of Creative Computing readers are not 
encouraged to dash out and buy this volume, but scientific and 
engineering libraries may wish to acquire it as a reference for 
their patrons on some specifics of important current 
technology. 

Deanna J. Dragunas 
Wetumpka, Alabama 
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ANNOUNCING WHAT SCIENCE FICTION 
REA3ER8 HAVE OEEN WAITING FOR! 


—the first quarterly science fiction magazine 
edited by the most respected and prolific writer 

in the field! —Published by Davis Publications, Inc. 



If you’re an SF aficionado, 
you’ll simply want to know 
how to order a subscription 
to Isaac Asimov’s brand 
new magazine! 


You’ll not want to miss 
the best and all new in 
science fiction, edited by 
the man whose following 
has made the Pied Piper 
look like a loner. 

FIRST ISSUE IS 
AVAILABLE DECEMBER 

ORDER CHARTER 
SUBSCRIPTION TODAY 

and we’ll deliver 4 quarterly 
issues to your doorstep. 


Isaac Asimov’s Science Fiction Magazine 
229 Park Avenue S., New York, NY 10003 

□ Enclosed is $5.40 for 4 issues (includes shipping and postage). 


Name_ 

Address. 


(please print) 


City. 


State. 


Zip- 

CC177 
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Hobby Computers Are Here!, Edited by Wayne Green, 96 pp. 
paper, $4.95. 73 Magazine, Peterborough, NH 03458. 

Since amateur computing is expanding so rapidly, there are a 
great number of people who want to know how to get their own 
terminals and computers up and running. Hobby Computers 
Are Here!, a “book” which has fewer pages than an issue of 
Creative, purports to fill this need. On the opening page Editor 
Wayne Green has the audacity to declare, “This book is one of 
the few (if there are any other) sources of information on all 
aspects of computers ... hardware (with very simple ex¬ 
planations of the basic circuits involved)... the software ...and 
systems.” Well, we’ll all have to throw out our other computer 
textbooks. 

Having recovered from the shock of reading that, one quickly 
discovers that this book consists of nothing but reprints from 73, 
a ham radio magazine. Some of the articles which explain the 
fundamentals of digital electronics are quite helpful. Unfor¬ 
tunately, construction articles such as “A Morse to RTTY 
Converter” are definitely not of interest to the mere amateur, 
non-ham computer owner. The emphasis on ham radio in this 
book might be attributed to the fact that almost all the articles 
were written by hams. Hobby Computers Are Here! also 
contains twenty-one editorials by Wayne Green. They’re 


generally centered on amateur and ham computing but 
occasionally Mr. Green rambles off on some tangent. Some 
readers may enjoy this style but some won’t. 

One of the problems with taking articles and editorials from a 
magazine and then printing them in a book is that it’s not always 
apparent to the reader what’s current fact and what’s dead 
history. For instance, what is a novice going to believe when he 
reads, “None of the present-day tape storage systems are ideal 
for small computers and the race is on to invent a mass memory 
storage system which is geared to the low cost computer.” 
Maybe he’ll keep on reading and somewhere later in the book 
discover that cheap tape systems do exist. What if he doesn’t? It’s 
up to the reader to sort out the here-and-now from obsolete 
information. 

Green’s admission that “There are fantastic opportunities in 
the small computer market for making large gobs of money,” 
seems just a bit too frank since there are eight pages of 
advertising in the middle of this “book,” not to mention another 
ad on the back cover. At $4.95 Hobby Computers Are Here! 
really tells us. Overpriced Hobby Computer Books Are Here! 

Steve North 
Newfoundland, N.J. 


A Creative Computing Group Review . . . 

PROGRAMMING PROBLEM BOOKS 


by F. Sokolowski 
Montebello, California 


Elementary Computer Applications, lan Barrodale,et. al., John 
Wiley & Sons, New York, 1971. 254 pages. $8.50. 

Not elementary. Contains about fifty programming 
problems. Contains very detailed discussion of problems. 
Heavily oriented towards advanced math-science students. 
Problem topics include roots of equation, numerical integra¬ 
tion, system of equations, linear programming, etc. Of little or 
no use to non-science students. Problems are interesting but 
require at least calculus background and probably some pro¬ 
gramming skills not available to many first-course program¬ 
ming students. 


Problems for Computer Solution , Steve Rogowski, Educomp, 
196 Trumbull Street, Hartford, Conn. 06103, 1975. 90 pages. 
$3.95. Teacher Edition (with answers) 253 pages. $9.95 

Contains ninety programming problems. Gives a fairly de¬ 
tailed description of each problem—one problem per page. 
Problems are fairly interesting and there is a range of difficulty 
so both advanced and beginner students can find something. 
References are provided on some of the problems. Problem 
topics include: number theory, algebra, geometry, probabilities, 
calculus, etc. Little for business students, mostly oriented 
towards math-science type students, but still a nice book. 


Computing Problems for FORTRAN Solution , Robert 
Teague. Canfield Press, 49 East 33rd Street, New York, N.Y., 
10016, 1972. 245 pp. $4.95. 

Contains 70 programming problems. Problems are suitable 
for both business and science students. Also the problems could 
be used by languages other than FORTRAN such as BASIC, 
PL/1, and maybe COBOL. Most problems do not require much 
math background. Each problem is described in detail. Many 
interesting problems. 


Program Style, Design, Efficiency, Debugging, and Testing. D. 
Van Tassel. Prentice-Hall, Inc., Englewood Cliffs, N.J. 07632. 
1972. $11.95. 

Contains an appendix of 101 programming problems, plus 
about 100 more scattered throughout the text. Problem descrip¬ 
tions are quite brief but sufficient. Problems are well suited for 
wide range of languages and range from easy to difficult. Many 
problems are quite interesting. Contains enough scientific, 
business, and miscellaneous problems that everyone should find 
something of interest. Book also covers information mentioned 
in title. Useful, enjoyable book. 


A FORTRAN Program Solver , by Manning, William A. and 
Robert S. Garnero, McGraw-Hill Book Co., New York, 1970. 
167 pp. $7.50. 

Contains about 25 programming problems and a short intro¬ 
duction to FORTRAN. A detailed description is given for each 
problem, and blank pages are provided so one can do his/her 
work in the book. Thus half the book you buy is blank pages. 
The problems are very elementary and good only for beginners. 
Little math required and oriented towards non-science business 
majors. Personally, I did not like this book. 


Programming Exercises , Robert D. Steinbach, Glencoe Press, 
8701 Wilshire Blvd., Beverly Hills, California, 1969. 114 pp. 
$2.95. 

Contains about 50 programming problems and a short intro¬ 
duction to computing. Problems are suitable for beginning level 
programming classes of both science and non-science students. 
There is a very detailed description of each problem with input 
data supplied. Problems are grouped according to program¬ 
ming techniques, that is, decisions, iteration, subscripts, sub¬ 
programs, etc. 
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Expedition 

’round the world 

Meet adventure head on. Shipmates wanted 
who yearn to achieve for themselves rather than 
be pampered aboard plush, pretentious cruise 
ships. Share this adventure with a small conge¬ 
nial group in a highly informal atmosphere with¬ 
out regimentation or timetable. In this age of 
luxury and self-indulgence our expedition offers 
a unique, exciting opportunity. 

YANKEE TRADER 
(Famous oceanographic vessel) 

Length 180. Beam 31.5,1106 tons 

9 MONTHS - SHARE EXPENSES 

Ports of call 



Cape Haitien. 

San Salvador. 
Panama. 

Pitcairn Island. 
Easter Island. 
Rapa. Tahiti. 

Ahe. Moorea. 
Galapagos. 
Samoa.Tutuila. 
Danger Island. 
Guaaacanal. 
Tulagi. Bali. 

New Guinea. Java. 
Madagascar. 
Zanzibar. Beira. 
Capetown. 

St. Helena. 
Ascension Island. 
Rio. Devil's Island. 
Paramaribo. 
Martinique. 
Antigua. Exuma. 
Nassau. 



Please send me 
your free ’round 
the world 
expedition 
booklet. 


Name 

Address 

City ~ 

State zip 

P. O. Box 120, Dept. RW-17 
Miami Beach, Florida 33139 

# Windjammer Cruises. 
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Programming Proverbs For Fortran Programmers, Henry F. 
Ledgard. Hayden Book Company, Inc., 50 Essex St., Rochelle 
Park, NJ 07662. 125 pp. $5.95. 1975. 

Programming Proverbs provides the basis for a second step in 
the development of programming skills. It is for persons who 
have some familiarity with Fortran, but do not yet have a 
satisfying level of proficiency. The book is intended to be a guide 
to better programming, not an introduction. The author's intent 
is to promote improvement through the observance of 25 
essentially simple rules called proverbs. Presentation of each 
rule is accompanied by recognition of a condition found in the 
work of an inexperienced programmer. These are followed by a 
discussion and examples showing application of the rule. In 
most instances these rules are clearly worth consideration by 
fledgling Fortranners. Although he fashions his message around 
a group of rules, the author carefully notes that he does not 
intend to remove opportunities for creativity in programming. 
He introduces his rules with a prefactory proverb: “Do Not 
Break the Rules Before Learning Them." This suggests the spirit 
prompting the book. 

While showing readers how to improve their Fortran 
programs, the author gently raises the sights of Fortran-only 
programmers leading them toward an appreciation of other 
programming languages. In two series he presents equivalent 
programs in Fortran, BASIC, PL/ Land SNOBOL or COBOL. 
This is done in a way that is easily grasped by a Fortranner, yet 
leaves an unmistakable impression that other languages do 
indeed have advantages in certain situations. 

This reviewer found the author’s explanation of the context 
effects of function subprograms to be especially enlightening. 
This feature alone would be worth the cost of the book and the 
time to peruse Programming Proverbs. 

Thomas A. Boyle 
Purdue University 

(Available from the Creative Computing Book Service. See 
coupon elsewhere in the magazine.) 

***** 

Computer Graphics: 118 Computer - Generated Designs. 
Melvin L. Prueitt. Dover Publications, Inc., 180 Varick Street, 
New York, NY 10014. 69 pp. $3.00. 1975. 

A three-dimensional U.S. flag rippling in the breeze, soaring 
spires, and ethereal multicolor creations floating in black space 
are just a few of the stimulating computer-generated artworks 
that await the reader of this delightful book. 

Following a short, thought-provoking discussion of com¬ 
puter art, the author moves directly to examples created by 
PICTURE, a program of his own invention. The pictures are 
accompanied by brief, informative comments that cover such 
topics as hidden-line removal, perspective, and optical 
illusions. A number of the pictures show the three-dimensional 
representations of explicit mathematical functions while others 
depict unpredictable patterns resulting from letting the 
computer generate random data for output. Unexpected 
images caused by errors, both human and mechanical, contrast 
with the precision of three-dimensional plots of magnetic fields 
and nuclear spectra. 

Anyone with an interest in the potential of computers aiding 
human thought and creativity, especially in the area of 
computer-generated art, should get their hands on this 
excellent book. 

Jay Wooten 
Westford, MA 

***** 

Graze Ecology Simulation. Michael Chester. Hewlett Packard 
Computer Curriculum, 1501 Page Mill Road, Palo Alto, CA 
94304. Student Text, 23 pp.; Teachers’ Notes, 29 pp. 

The student is given a range, 3 square miles in area, which has 
200 rodents and 10,000 grasshoppers per acre. The student’s 
objective in this computer simulation is to raise cattle on the 
range while maintaining a balanced ecology. The student inputs 
the number of cattle to be raised, and also the number of 
songbirds and hawks he or she thinks is required to maintain the 
balance. The populations of all species are then computed in 
half-year increments over a 15 year period and printed out, 
along with a score from 0 to 100 which measures the student’s 
success in achieving the objective. By analyzing accumulated 


information, the student can then try to improve his or her score 
by systematic variations of initial species populations. 

The author provides a good qualitative description of the 
model, along with suggestions for additional projects and 
several references for further reading. The value of the 
simulation to the more serious student would be enhanced by a 
discussion of the equations used, since many will want to tinker 
with the model. (For example, when grasshopper populations 
“explode,’’ the computation terminates with an “out of control’’ 
message and a zero score for the user. A problem solving student 
may be more interested in knowing what the grasshopper limits 
would be in the absence of predators than improving his or her 
score.) 

The simulation can be studied at many levels and it can 
therefore be recommended for classroom use from junior high 
through college. The BASIC program with external documenta¬ 
tion is provided. 

Scott Davidson 
Silver City, NM 

***** 

Computer Careers - Planning , Prerequisites , Potential by 
John Maniotes and James S. Quasney (Hayden, 1974) 
$4.95. 

As the preface indicates, this book is intended to provide 
some answers to questions about the field of Electronic 
Data Processing (EDP). Topics covered through the book 
include career opportunities in the computer field and their 
future; the kinds of educational and training opportunities 
that exist; which schools offer computer academic 
programs and training; the kinds of factors which should be 
considered when choosing a school; the kinds of financing 
available; and the kinds of potential existing for 
advancement in the field. 

After a short overview chapter of the EDP field and a 
chapter on “How the Computer Does It” the meat of this 
book begins. The authors do a good job attempting to 
explore answers to the areas suggested above. At the end of 
the book, the Directory of EDP Schools and the various 
appendices are extremely valuable. There are many places 
to write for information and a listing of many computer 
films that are available. A bibliography at the end of most 
chapters is helpful in extending the information provided. 

This is a really good book. Several copies should be 
made available for reference by students, teachers and 
counselors. And this is a good book for teachers who are 
not particularly well-acquainted with the field to read. 

Joseph Kmoch 
Milwaukee, WI 
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Here are 10 reasons why 
you should subscribe to 
CREA TIVE COMP UTING 


today. 




Creative Computing will help you 
decide which computer is best for 
you. 

Creative's no-nonsense equipment profiles arm you 
with the facts before you talk to the vendor or dealer 
Whether you're interested in a microcomputer kit, a 
mini, terminal, or programmable calculator, you'll 
find the evaluative information you need in Creative 
Indeed, one wise hardware decision could save you 
the cost of a lifetime subscription! 

Creative Computing discusses 
computer applications in non¬ 
technical, understandable 
language. 

Business people who want to know what's going on 
in the EDP department, students who want to learn 
about microprocessors, hobbyists looking to make 
good use of home computers, or anyone concerned 
about the effect of the computer on society will find 
these and many, many more mind-expanding topics 
covered on the pages of Creative 

Creative Computing covers com¬ 
puter education in depth. 

After all. that's where we got our start and so we 
continue to present four or five major learning 
activities every issue. If you re a teacher. Creative 
will save you hours of preparation time. If you re a 
student, you'll be way ahead of your class with 
Creative. And if you've already graduated, you can 
bone up on what you missed 

Creative Computing carries out¬ 
standing fiction every issue. 

One of the best ways of exploring future scenarios of 
computer usage is through fiction, so Creative seeks 
out material from the best authors — Isaac Asimov. 
Frederik Pohl. Arthur C. Clarke to name just a few. as 
well as many others who are destined to be the best 
of the next generation. 

Creative Computing’s book 
reviews are honest and timely. 

We re not owned by a big book publisher to whom 
we owe loyalty, nor do we depend upon advertising 
for our revenue. Hence, not only do our reviews pull 
no punches, but we also rank order similar books 
(like all 34 books on the BASIC language which we 
reviewed last year). Creative reviews virtually every 
computer book of interest to educators, hobbyists, 
and general laypeople, even including vendor 
manuals and government pamphlets 

An extensive resource section will 
save you time and money. 

Every issue of Creative carries 40 or more short 
resource reviews evaluating periodicals, booklets, 
hardware, terminals, couplers, peripherals, software 
packages, organizations, dealers, and much more. 
Every entry has a brief description, evaluation, and 
the name, address, and phone number of the 
vendor. You'll save valuable time seeking out this 
information, much of which you’d possibly never 
come across 

Creative Computing will provide 
hours of mind-expanding enter¬ 
tainment, even if you don’t have a 
computer. 

Creative Computing carries 10 or 12 pages of games 
and puzzles every issue Most of the puzzles don t 
need a computer or calculator to solve, some do 
Naturally, the 4 or 5 new computer games (in Basic. 
Fortran, and APL) in every issue require access to a 
computer 



Creative Computing gives you 
things to actually do with a com¬ 
puter. 

Home computer kit. mini, timesharing terminal — 
whatever your access to computer power. Creative 
provides thoroughly documented programs with 
complete listings and sample runs that you can use 
with minimum effort. Games, simulations. CAI, 
computer art — whether education or recreation is 
your bag. you’ll find programs which you can use in 
Creative. 



A no-compromise policy of 
editorial excellence means every 
issue is of value to you. 

We firmly intend to be around a long time and we 
believe the way to do that is to publish only material 
of the very highest quality We believe our readers 
are among the most astute, intelligent, and active 
people in the world You can't afford to waste time 
reading imprecise, opinionated, or wordy articles 
and you won't find any in Creative. 



The price is right — only $21 for 3 
years. 

That same $21 will buy you a pair of Star Trek walkie 
talkies, six direct dialed 10 minute calls between 
New York and Boston. 3 tankfulls of gas, or 10 
cocktails at a Hilton hotel. Wouldn't you rather have 
18 issues of Creative Computing each containing 
over 85 pages of solid editorial material (including 
advertising, over 100 pages per issue) Count the 
editorial pages in any other hobbyist or special 
interest magazine and compare it to Creative. Any 
other. 1 year subscription $8. Lifetime $300. 


NO RISK GUARANTEE 

You may cancel your subscription at any time for 
any reason and we will refund the balance without 
question David H. Ahl. Publisher 

1 


FOR FASTER RESPONSE 

You can phone your subscription orders to us at 
(201) 366-5617. Our lines are open from 9 am to 4:30 
pm EST. 

"subscrTption~orde1Tform" " 


Type 

Term 

USA 

Foreign 

Individual 

1-Year 

□ $ 8 

□ $ 10 


3-Year 

□ 21 

□ 27 


Lifetime 

□ 300 

□ 400 

Institutional 

1-Year 

□ 15 

□ 15 


3-Year 

□ 40 

□ 40 


□ New □ Renewal 


□ Cash, check, or M.O. enclosed 

□BankAmericard Card No. _ 

□ Master Charge Expiration date _ 

□ Please bill me ($1.00 billing fee will be added) 

Name_ 

Address____ 

City_ State_Zip_ 

Send to Creative Computing. Department CC-13 
P O Box 789-M. Morristown. NJ 07960 














Now you can buy an 
Altair“ 8800 b or an Altair 
680 b computer right off 
the shelf. Altair plug-in 
boards, peripherals, 
software and manuals 
are also available. 
Check the list below 
for the MITS 
dealer in your area. 


ALTAIR COMPUTER CENTER 
8105 SW Nimbus Ave. 

BEAVERTON, OR 97005 


ALTAIR COMPUTER CENTER 
2801 Cornhusker Hwy. 

LINCOLN, NB 68504 

(402)-466-1853; 466-6759 


THE COMPUTER ROOM 
3938 Beau D'Rue Drive 
EAGAN, MN 55122 
(612J-452-2567 


THE COMPUTER STORE, INC. 
120 Cambridge St. 

BURLINGTON, MA 01803 

(617 )-27 2-87 70 


COMPUTER KITS (S.F. area) 
1044 University Ave. 

BERKELEY, CA 94710 

(415 )-8 4 5-5 3 00 

THE COMPUTER STORE 
(Arrowhead Computer Co.) 

8 20 Broadway 

SANTA MONICA, CA 90401 

(213)-451-0713 

GATEWAY ELECTRONICS, INC. 
OF COLORADO 
2839 W. 44th Ave. 

DENVER, CO 80211 
(303 )-4 5 8-5444 

COMPUTER SHACK 
3120 San Mateo N.E. 

ALBUQUERQUE, NM 87110 

(505J-883-8282; 883-8283 


ALTAIR COMPUTER CENTER 
4941 East 29th St. 

TUCSON, AZ 85711 

(602 J-748-7 363 


COMPUTER PRODUCTS UNLIMITED 
2412 Broadway 

LITTLE ROCK, AR 72206 

(501)-371-0449 

ALTAIR COMPUTER CENTER 

110 The Annex 

5345 East Forty First St. 

TULSA, OK 74135 
(918 )-664-4564 

ALTAIR COMPUTER CENTER 
57 50 Bintliff Drive 
HOUSTON, TX 77036 
(713)-780-8981 

COMPUTERS-TO-GO 
4503 West Broad St. 

RICHMOND, VA 23230 

(804)-335-577 3 


MICROSYSTEMS (Washington, D.C.) 
6605A Backlick Rd. 

SPRINGFIELD, VA 22150 

(703 )-569-1110 

THE COMPUTER STORE 

Suite 5 

Municipal Parking Building 

CHARLESTON, W. VA. 25301 

(304)-345-1360 


THE COMPUTER STORE 

OF ANN ARBOR 

310 East Washington Street 

ANN ARBOR, Ml 48104 

(313 )-995-7 616 


THE COMPUTER STORE, INC. 
(Hartford area) 

63 South Main Street 
WINDSOR LOCKS, CT 06096 
(203 )-6 2 7-0188 

CHICAGO COMPUTER STORE 
517 Talcott Rd. 

PARK RIDGE, IL 60068 

(312)-823-2388 

GATEWAY ELECTRONICS, INC. 
8123-25 Page Blvd. 

ST. LOUIS, MO 63130 

(314)-427-6116 


ALTAIR COMPUTER CENTER 
269 Osborne Road 

ALBANY, NY 12211 

(518)-458-6140 

THE COMPUTER STORE 
OF NEW YORK 
5 5 West 39th St. 

NEW YORK, NY 10018 

(212J-221-1404 


THE COMPUTER SYSTEMCENTER 
3330 Piedmont Road 

ATLANTA, GA 30305 

(404)-231-1691 


MARSH DATA SYSTEMS 
5405 B Southern Comfort Blvd. 
TAMPA, FL 33614 
(813 )-8 8 6-9 8 90 


BYTE'TRONICS 
Suite 103 
1 600 Hayes St 

NASHVILLE, TN 37203 

(615J-329-1979 
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